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3/Petins¥e/ Molding 
; Sand 


Shipped direct from our own banks to foundrymen 
everywhere. We have the best qualities at lowest 
prices. Any quantity delivered anywhere. 























ALBANY AND NORTH RIVER SAND 


Unexcelled for Stove Plate, Brass and Malleable Work 





JERSEY MOLDING AND FIRE SAND 
LUMBERTON Sand MILLVILLE Gravel 





Millville Strong Silica Sand 


For high grade STEEL CASTINGS. 
Requires no addition of Clay or Crushed Rock 





We have a special proposition on Sand Blast Sands 


Pettinos Brothers 





Producers of Plumbago and Foundry Materials 
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Everything You Need InYour | Yeytbatel ry 


Always look to this page 


for something new 


in the foundry 


line—__ A 


new kink and labor 


saving device will appear 


regularly 


every month 





Obermayer’s 
Blue Leather Steel Spout Bellows 


By a special process of our own the leather used in 
this bellows is given a deep blue color. The 
leather is thoroughly “ oil-soaked”’ also, and is made 
unusually soft and pliable, so much so that crack- 
ing is practically done away with. 


Then, too, this bellows has a sheet steel spout 
which will neither mash, break nor rust. You can 
not buy a better bellows than ours—it’s distinctly 
an Obermayer product. 








“Esso” 
Rammer - Shovel 


Notice the malleable iron 
cap on the “ Esso’”’ Rammer- 
Shovel. 


This cap gives longer life, 
better shaped ramming pean 
and will be found useful on 
all classes of light and 
heavy work, where the han- 
dle is used for ramming. 


The grip is practically the 
same in size as an ordinary 
handle, but of a convenient 
and proper form to be used 
both as a grip and a rammer. 


These shovels are carried in 
stock at our warehouses 
throughout the country. 





The §S. Obermayer Co. 


CINCINNATI 


CHICAGO PITTSBURGH 


Canadian Agents: The Dominion Foundry Supply Co., Toronto and Montreal. 
OFFICES AND REPRESENTATIVES: 


Milwaukee, 696 Prospect Ave. 


St. Louis, 1604 N. Broadway 
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Cleveland, 6305 Euclid Ave. 
Troy, Campbell's Highway Q@ Thomas St. 


Denver, 305 Appel Bldg. ® 620 19th &. 
San Francisco, 208 First St. 
Toronto and Montreal, Canada 
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ENAMELED CAST IRON SANITARY WARE 


This is the first of a series of articles on the manufacture of por- 





celain enameled ware in which the methods of molding, pattern- 


making, designing, annealing and enameling will be fully discussed 


HE commercial man- 
ufacture of SO- 
called porcelain, 


enameled cast iron 


ware is of com- 





paratively recent 
origin. Not 
than 30 or 40 years 


more 


have elapsed since 


bath tubs, lava- 


s, sinks, closets and other goods 


this class have come into use. 
ny can recall the village hotel— 
there are other public houses 


= 


bh &. 


da 


heap 


similarly equipped—where a mar- 
or slate slab contained an ellipti- 


opening, and concentric to this 


ning and fastened to the slab was 


bowl. This 


fed as a lavatory but was known 


china was not 


wash basin or wash bowl. For 


years the wash tu served the 
family for bathing purposes un- 
tub 


color of 


favor. 
metal, 


into 
this 


zine lined came 
unsightly 
ver, as it became oxidized, was 
nt, and much difficulty was ex- 
Tin 


of an improve- 


need in keeping it clean. 


was not much 


as frequently an inferior grade 


ised, the tin peeled or chipped 


nd exposed the iron or steel, 
soon rusted and became un- 

The porcelain tub marked 
xt forward stride in bath tub 
acture, and its comparatively 
ost as well as its desirability 








from a sanitary standpoint soon re 
sulted in creating a heavy demand. 
The enameled cast iron tub followed 


closely on the heels of that made en- 
tirely of china clay. 

Enameling. 
iron, 


Cast, mallcable 


as well as sheet steel, have been 


wrought and 


tinned so long and the process is so 
simple that it no longer excites com- 


ment. The discovery, however, that 
oxide of tin would unite with cast 
iron made the manufacture of enam- 
eled, cast iron ware possible. The 
combination of these two products 
alone does not produce the coat 
of enamel on cast iron. To the 
oxide must be added many other 


ingredients, and this particular phase 
of the will be 
more in detail in a subsequent article. 
The the it- 
self is a with in- 
the 
er of the enameling mixture is either 


work touched upon 


exact mixture of enamel 


state secret each 


dividual concern and compound- 
a heavy stockholder, a member of the 
firm or is sworn to secrecy before he 


engages in this part of the work. 


Production. 
The production of cast iron, enam- 
eled sanitary ware is constantly 


In 1907 


it can safely be estimated that no less 


growing from year to year. 


than 500,000 bath tubs were manufac- 


tured and installed. This estimate is 


BY DILLON UNDERHILL 


based on the writer’s knowledge of 


three of the largest 
United 
than 1, 00 
the 


year 


the output of 


plants in the States which 


averaged more tubs per 


day for practically entire year. 
The last fell 


below these figures when the tonnage 


output naturally 


in all iron and steel lines showed a 
marked This 
lows 700 tubs daily for the other plants 
United 


conversant 


decline. estimate al 
States, 
this manu- 
facture the estimate will undoubtedly 


in the 


and to those 


with line of 


seem conservative. Furthermore, the 
production of lavatories and_ sinks 
greatly exceeded that of bath tubs, 


and when this output is considered the 


magnitude of the industry can be 


appreciated. 


Profits and Development. 


That the profits from the business 
are large is indicated by the fact that 
no less than six of the manufacturers 
place the value of their worldly pos- 
sessions at seven figures. There are so 
difficulties, howevcr, associated 
the this 
that failure has been the fate of many 
who lacked the 


and knowledge of the various proces- 


many 


with manufacture of ware 


necessary experience 


ses involved, or were handicapped 


on account of insufficient financial re- 


has been esti- 
that to 


pete successfully at the present time 


sources. It roughly 


mated erect a plant to com- 


would an 


expenditure of at 


require 


least $500,000. To a large extent the 
development of this industry has been 
limited to the gradual growth of each 
individual plant, and the various proc- 
esses which are now successfully 
used have been perfected only after 


“ie FOUNDRY 


mixing of the iron and the melting 
operations. 


Secretive Policy. 


Despite the vigilance on the part 
of the manufacturers many have mas- 
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Fic. 1—PLaN View AND END AND SIDE ELEVATIONS OF ONE OF THE EARLIER TYPE 


Cast [Ron 


expensive experiments which 
charged to the experience account. 
little research work has been 
done on strictly scientific lines, and 
until a very recent date the doors 
of these plants have been kept tightly 


might carry the 


many 
Were 
Very 


closed to any who 
of 
competitor. 
At one time a 
in consultation by one of the leading 
sanitary ware producers to aid in 
solving some of the difficulties 
countered, but he was so handicapped 
with the lack information of the 


processes involved that he was unable 


processes one manufacturer to a 


chemist was called 


en- 
of 


to carry on the investigation satisfac- 
torily. He appealed to the owners 
of the plant in vain, and they finally 
decided that rather than divulge their 
processes they would seek a remedy 
for their difficulties by costly experi- 
ments, and the chemist, although he 


ranked high in his profession, was 
informed that he would not be per- 
mitted to proceed with the work. 


This incident involved the enameling 
process only, but the same spirit of 


conservatism holds sway in all other 
departments, and even today, in the 
majority of foundries of this class, 


we do not find a competent chemist 


in charge. In some of these plants 


the loss from defective castings 


is very heavy, and this could almost 
entirely be eliminated if a competent 


man were employed to oversee the 





A ene 


ENAMELED 








S OF 
BaTtH TusBs 


tered this business and in some cases 
the heads of various departments have 
combined their knowledge and have 
succeeded in interesting capital and 
are now Operating large plants. There- 
fore, it is a question whether this se- 
One inter- 
its 


cretive policy is advisab!e. 
practically thrown open 
shop wide 
turers in other lines. 

While the owners of these large es- 


est has 


as to visitors as manufac- 
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hand, but after considerable experi 
menting, one concern succeeded i: 
developing a molding machine for thi 


work. This information soon reache 
the ears of a powerful competito 
who was anxious to know how th 


machine was built and operated. J 
seek admission to this foundry f 
the purpose of viewing 
chine would certainly have met wit 
a positive refusal. The managers « 
both concerns however, « 
friendly terms, and while the one o; 
erating the molding machine w: 
away from the shop the other gain 
admittance to the plant and secur: 
all the informati: 
which enabled him to build a simila 
On another occasion a ma 
chine designed by one concern 
for molding small ware. A competi 
tor heard of this and by some means 
he contrived to see the machine, and 
after securing the necessary sketches 


the m 


were, 


of necessary 


machine. 
was 


built one. on similar lines and had 
it in Operation in his plant in a short 
time. The foregoing is merely re- 


lated to show to what extent the man- 
ufacturers of sanitary ware have en- 
deavored to surround their manufact- 
uring operations with an air of mys- 
tery, but despite their vigilance many 
of their secrets are generally known 
in the trade. 


Production of Bath Tubs. 


Inasmuch the manufacture of 
bath tubs is the most difficult opera- 
tion connected with the production 
of sanitary ware, this process will first 
be described. The method of making 
tubs by hand in the foundry will be 


as 

















tablishments do all in their power to’ discussed, as well as the various meth- 
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‘ic. 2—Woop Rim ANp MetHop oF ATTACHING THE SAME TO ONE OF THE EAR JER 

Types oF Tuss 
withhold information regarding their ods of making the patterns. 

methods from their competitors, they work of the various departments will 
do not hesitate to adopt the latest also be dwelt upon, and finally we 
practice developed by others. When will describe the highest state of ‘he 


the bath tub was first placed on the 


market it was molded entirely by 





development of this process which |’s 
resulted in the production 


of 1e 
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molding machine-made bath tub. The 
manufacture of small ware including 
lavatories, closets, sinks, integral and 
ordinary kitchen sinks, will be treated 
in succeeding articles, and other de- 
tails of great value to those engaged 


PARTING 
__LINE 


Fic. 3—Cross-SectTion oF 2-INcH RIM 


business will be thor- 


oughly discussed. 


in this line of 


First Cast Iron Tub. 
bath 


was considered a 
creditable piece of work at the time 
it was placed on the market is shown 
in Fig. 1. Artists claim that there 
is no beauty in straight lines, and it 
is evident that 
of this tub 
an artistic 


the first tubs 


and which 


One of 
factured 


manu- 


the original designer 
burdened 
temperament. 


was not with 
The design- 
rs were patternmakers who desired 
to secure a substantial pattern made of 
wood that would not easi'y be broken 
by the molder when rapping it in the 
sand. However, the 


pattern was 


easily repaired, if split, inasmuch as 
it consisted largely of straight boards 
glued 


pieces 


with small curved 
The molder likewise 
desired plenty of draft, the more the 
better. 
of this 


together 
added. 


The works manzger was also 
reduce the 
foundry loss he thought it necessary 
to make the tub about 34-inch thick 
on account of the large surface ex- 
posed, which he believed would chill 
the iron if made of thinner section. 


t 


In this way the first tub was de- 


opinion, and to 





Rim 


$—Cross-SeEcTION OF 2'4-INCH 


‘igied and this model had practically 


rim. 


Provision was therefore 


for placing a wood rim 
nd the edge, which was fastened 
a clamp similar to a 


p The bottom 


planer 


was practically 


We Founpry 


flat, and the plumber was relied on 
to give the tub the proper drainage. 


Sometimes this amounted to %-inch 
in its entire length, but more fre- 
quently the tub was not inclined. The 
curve of the tub at the head was an 
arc of a circle that was the easiest 
for the patternmaker to draw. No 
draftsman was called into consulta- 
tion, as the proprietor passed upon 
his ware by appearance. The idea 
that the head-end curve should con- 


form to the back when the bather re- 


clines in the tub would have been 
invoke 
This tub, it will be noted, is 
shorter and deeper for its length than 
today. All that 
sides to the bottom are 
bottom is quite 
flat, while the thickness of the metal 


from 


considered so utopian as to 


ridicule. 
tubs in use curves 
connect the 
very shallow; the 


varies Even this 


34 to 5-inch. 





Fic. 5—Cross-SectTion oF 3-INcH Rim 


PARTING 
LINE 


Fic. 6 


Cross-SeEcTION oF 414-INcH Rim 


small tub weighed approximately 300 


pounds. <A heavy head was placed 
around the tub for a rim, which was 
usually covered with a wood rim, 
as shown in Fig. 2. However, many 
tubs were installed in bath rooms 


and were boarded up on all sides. In 
the exterior appearance of the tub 
be found the 


asmuch as it 


can reason for this, in- 


very much _ resembled 
the surface of sash weights. 

The wood rim was frequently made 
that the grain 


would be nearly parallel with the rim 


in five sections so 


to prevent splitting, and glued 
together with a long lap at the 
of each 


about 3 


was 
end 
section. It was usually made 
inches wide and %-inch or 
more thick, depending on the curved 
Two 


or flat top desired. and 


Z-shaped, flat plates were usually fast- 


screws 








W 


ened in a half dozen places to hold 
the rim A groove 
was usually cut on the under side of 
the wood rim and the Z-plate press- 
ing up 


rigidly in place. 


and side of the 


rim made a very satisfactory and in- 


against the 


Fic. 7—Cross-SecTion oF 4'4-Incu, Un- 
DER Rott Rim, MADE IN GREEN SAND 
expensive The steam in 
the bath room together with the wa- 
ter soon played havoc with the glued 
joints and the rim soon fell to pieces. 
It was, therefore, 
manufacturer to devise a 

would give satisfaction. 


fastening. 


necessary for the 


rim that 


Cast Iron Rim. 


The bulb-shaped rim was discarded 
and the 
shown 


similar to the one 
3, but which at first 
was made much thicker to correspond 
with the thickness of the 
adopted. This still 
the cheaper tubs, as it is 
easily molded on account of the small 
amount of sand that must be held up 
directly over the rim. 


roll rim, 
in Fig. 
tub, was 
rim is used on 
many of 


Molding Tubs. 


Bath tubs are always molded upside 


down and the parting line is indi- 
cated in the sectional views of the 
rims, Fig. 3 to & It will be noted 


that the parting is made on the edge 
of the rim in Figs. 3, 4 and 5. This 
leaves the edge of the rim smooth 
and when the tub is poured from the 
top, as is frequently done, a very 
small fin is formed when good flasks 


PARTING 
LINE 





Fic. 8—Cross-Section oF 4'4-Incn, Un- 
DER Rott Rim, MApeE WitH A Dry 
SAND CORE 


In an ordinary casting this 
little 
easily knocked off, or can be chipped 


are used. 


fin is of very moment, as it is 


off with a chisel. With enameled 
iron ware all fins must be removed 
as the rim and tub are closely in- 



















spected by both dealer and customer, 
and as every defect is magnified by 
applying the the tub would 
have to be entirely or 
graded as a second, thus eliminating 
all profit. Where 


enamel, 
condemned 


any defects occur 
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that the cores are made in sections 
and considerable difficulty is experi- 
enced in setting them in place. The 
solution of the under roll rim, made 
in green sand entirely, is shown in Fig. 
7. The under roll rim shown in Fig. 8 



































Fic. 9—PLaN View oF A Mopern 3-INcH, Rott Rim, 5-Foot Batn Tus 


which project outward, they must be 
ground off. this 
made with rims having partings, such 
6, 7 
sult in heavier losses in the foundry, 


For reason tubs 


as are shown in Figs. and 8, re- 
and are considered of a higher grade. 
Furthermore, if the 


do not close properly, a sharp corner 


drag and cope 
is formed around the rims of the last 
three the tub 
hand, if a 
first 


thicker on 


and 
other 
the 
styles of rims, making it 
side the other, it does 
not materially affect the tub, provided 
the 
to 


mentioned, 
On the 
occurs with 


styles 
is ruined. 


mismatch three 


one than on 


sides have not been cast too thin 


prevent cracking when placed in 


the enameling oven. 


Under Roll Rim. 


The under roll rim makes the better 


appearance, and while it costs 


more to 


armereerrsrrerrr rrr 


Fic, 1O—SrcTIONAL VIEW 


manufacture, it is 
Fig, 8 the 


sand 


heavy demand 
made 
the 


This work will be discussed in 


shows rim of a tub 


with a dry core hung in 


cope. 
detail under the caption of “Foundry 
Practice.” We may 


state, however, 


OF A 5-Foot BATH 


was adopted to compete with porce- 
lain ware, as it is desirable for enam- 
eled cast iron ware to lose its identity 
and assume an 
much as possible. 

will militate 
of individual 
bath tubs, 
the patterns. 


artistic form 
The extreme cost 
against the 
patterns of 
to the expense 
This, however, is occas- 


to as 
production 

enameled 
owing of 
done for 
competing 


ionally large hotels when 
manu‘acturers 
the sale 
possible, even 
though little or no profit is made on 


the order. 


against of 
tubs to 


much 


porcelain decrease 


of these as as 


A compromise between the ordin 


roll 


shown in 


roll is 
cheaper to 
latter. The 


rim and the under 


Fig. 6, 


manufacture 


ary 
and is 


than the 


rims illustrated vary from the cheap 


the 
prices of th¢ 


est to and the 


proportion. 


most expensive, 


tubs are in 


a at le : a 


ee 


Tus, 


The 


are 


Figs, 4 
and it 
more 
up to 
time than any other style. 
By referring to Figs. 2 


shown in 
popular 
that 


sold 


rims and 5 
very 
stated 
have 


can 
3-inch 
the 


safely 
tubs 
present 


be rim 


been 


to 8, it 


SHOWING IMPROVED Rim DESIGN 
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will be seen that the thickness of th: 
metal greatly increases as the rir 
leaves the body of the tub. Tub 
having 2 and 2%-inch rims are us 
ually made %-inch thick and the ri: 
gradually increases to 5/16-inch 

the edge. The 3-inch rims increa 
from % to 7/32-inch, and the 4! 
inch rims from % to %-inch 

more. The rims are increased in thic 
ness so that the tubs will hold th 
form better, . inasmuch 
annealed practically a 
times in 


as they a 
half doz 
of putting 
enamel, to say nothing of extra 
nealing which some manufacturers 
independent of the enameling oper 
tion. The rim being thicker h« 
more slowly than the body of t! 
tub, and the enamel melts on tlie 
tub at a uniform rate. When it is 
taken out of the enameling oven th 
rim cools off slower than the body, 
so that more time is allowed for plac- 
ing the enamel on the rim. It is 
essential for the rim to be as nearly 


the process 





Fic. 11—Cross-SEcTION OF THE Foot EN 
OF A Mopern BatH Tus 


perfect 


hole 


tub 


as possible, but a pin 
or dark spot on the side of the 


is easily overlooked. 
High Grade Tub. 


The design of an ordinary 3-inch 
roll rim, 5-foot tub is shown in Fig 
9, 10, 11 and 12. 
with Fig. 1 it 
that this tub 


artistic 


By comparing t! 
can be clearly 
has been built on m 
lines. It is not nearly 
been lengthened to 
the head, still an 

a circle, has a wide rim which throw 
it in relief. The foot of the tu 
also beautifully curved and grace 


short, having 


feet, while 


unites with the sides, forming a 
monious design. Fig. 10 also s! 
the improvement of the roll ri: 
compared with the heavy sectio: 
metal in Fig. 1. The bottom is j: 
to the sides with generous c\ 
at both ends, and instead of b 
parallel with the plane of the 
it slopes to the outlet at the foo 





ca 
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he tub. The metal in the tub shown 
n Fig. 10 is only about one-third as 
hick as that shown in Fig. 1, and 
he bottom is provided with a re- 
essed outlet so that a fitting can 
e placed flush with the edge, making 
neat connection. A section of the 
foot end of the tub is shown in Fig. 
1, and a section through the head 
in Fig. 12. Instead of being flat, 
both bottom sections are curved, the 
curve at the foot being on about a 
3-foot radius, while at the head at a 
radius of about 11 feet. This gives a 
fall of about 1 inch below a line 
drawn horizontally across the inside 
of the tub from the point C, Fig, 11, 
and C’, Fig. 12. From the head of 
the tub to the foot there is a fall 
of %-inch. This insures thorough 
drainage when the tub is set level 
with the top of the rim. 


The Feet. 


The most important feature accom- 
plished is the leveling of the top of 














the tub by using only one pattern 
Cy. -f{--_- too 
i‘ ! i 

12—Cross-SECTION OF THE HEAD 
END OF A MopEeRN BATH Tus 

ior the feet or legs. Although the 

bottom has a_ constantly varying 

height for drainage the same foot 


may be used on any one of the four 


rners. This is accomplished by 
making the distance b, shown in Figs. 
| and 12, equidistant from the top 

rim to a center for swing- 
ng an arc which forms the curves 
ljoining the bottom and sides. The 

of this arc must be exactly 


me all along the side between 


wo sections shown. This are 

vill join the bottom curve at C 
d and at varying points be- 
two these two sections. It will 
n that C’ is nearer to the bot- 

f the head section, Fig. 12, 
Fig. 11, which is due to the 

uty. being somewhat flatter, and 


hay a larger radius at the head 


thar it the foot. We therefore have 
‘or our common fitting surface the 
“ists ce from d to C, but not from d 





“THE FOuNDRY 


to C’, since if the foot should be 
made to fit beyond C it would not 
clear from c to C.. If this idea 
is carried further a series of tubs 


can be built to incorporate this one 
curve, 


corner and thus have one 


; 5 
the ends and the sides, and they, 
therefore, make two separate feet, 
two of which will fit the diagonal 
corners. The feet are usually made 
large to correspond with the rim 


and to preserve a certain balance of 
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Fic. 13—PLAN VIEW OF 


foot for all of 
made by one concern. 


universal the tubs 


Late Design. 


Plan and cross section of the high- 


est grade tubs made today, which 
resemble those made by several large 
concerns, are shown in Figs. 13 
and 14. The handsome appearance 
of these tubs cannot be clear- 
ly shown in line drawings, 4s 
there are three, compound curved 
surfaces joined in several cases. 
It will be noted that the  out- 
let is placed in the center of the tub, 
and the drainage must be directed 
to this point. <A _ section taken at 


D, Fig. 14, would be practically the 
same as that Fig. 11, ex- 
cept that it would not have so much 
fall, since the distance from D to F 
would be only half that of a tub 
of equal length. A section taken at 
F would be almost identical with that 


shown in 


cy. 
Y 


: 





Fic. 


14—SEcTIONAL VIEW 
shown in Fig. 12. The same principle 
can also be carried 
out if duplicate feet are desired. Some 
concerns, however, set the feet to 
stand exactly on the corners, that is, 
so that the foot laps around both 


of corner curves 


o 
or 


wrrrrrrrrrrrrrye 
a 


A Hicu Grape Batu Tus 


the design as a whole. An under roll 
rim is used and is made without dry 
sand cores and corresponds to the 
one shown in Fig. 7. 

Graceful lines are obtained by the 


use of a double radius of three cen- 


ters for the end curves as shown 
in Fig. 13. The ends are somewhat 
flat owing to the large radius used 


for the middle of the curve, and when 
joined to the 


large corner curve 
makes a pleasing effect. A double 
curve is also used at the ends as 
shown in Fig. 14, and when these 


surfaces are properly joined, the pres- 
ent ideal in bath tub 
reached. 


construction is 


SASH WEIGHTS AND MAL- 
LEABLE SCRAP. 
By W. J. Keep 
Question :—Machinery diffi- 
cult to secure at the present time in 
our vicinity and is quoted at $14.00 


scrap is 








oF A HicH GRADE BatH Tus 


a ton; stove 


held at 
$11.00 and malleable and steel scrap 
can easily be obtained at about $8.50. 
We want to use malleable and steel 
scrap in our cupola for making sash 


plate scrap is 


weights. What kind of flux should 





like to 


analysis of 


and we would have 


the chemical 


we use 
limestone 
which can be used to advantage for 
this work. Will the 
e into the 


results? 


introduction of 


steam blast pipe give us 
What is the 


sizes of the 


good relation 
and 
tuyeres, and should 
be left two? We 


have made castings of malleabl« 


between the upper 


lower what space 


between the 
scrap 
entirely, but they have _ invariably 
cracked while they were being poured. 
How can we use malleable or steel 
scrap successfully? 
Answer:— For 


machinery castings 


you cannot use more than 25 per 
cent of steel scrap and no malleable. 
You f 


aluminum to 


should use about an ounce ot 
iron in 
Sash 


weights are usually made of discarded 


100 pounds of 
the ladle to prevent blow holes. 


the iron 
little 
strength 
steel 
fluid, 


plate scrap can be used to advantage. 


tin cans which are baled, but 


has a white fracture and has 


strength. To increase the 


of your malleable and scrap 


mixture and to make it stove 


This iron should be raised to a high 
temperature as it rapidly loses its 
fluidity in the ladle. The 
should be absolutely free 


limestone 


from sul- 


phur and should contain more than 


80 per cent of lime. Weathered stone 


gives the best satisfaction in cupola 


practice, inasmuch as limestone from 








wndry 


Fic. 1—Core Box For VALVE CASE Cores 


a deep quarry rarely contains more 


than 50 per lime, and is not 
Steam 


duced in the blast pipe will 


cent of 
intro- 
dull 
closing the 
flaring the 


wide as 


an ideal cupola flux. 
give 
iron. | would 


suggecst 


upper tuyeres, lower 


tuyeres as possible on the 
inside. Malleable scrap will not make 
gray castings. 


CORE BOX FOR VALVE CASE 
CORES. 

By Emir B. 

box for 

valve cases of the 

solid 


Horn} 


A core cores of small 


gate type having 


seats, up to 3 inches’ in 
diameter, is 


tofore 


shown in Fig. 1. Here- 


these cores have been made 


“TRE FOUNDRY 


core and 
cores, the latter being 
onto the arms of the main 
3y an arrangement of remova- 
ble shells, shown in Fig. 2, and indi- 
cated by x, Fig. 1, it is possible to 
produce this core in one piece and in 
one operation. 


pieces, the main 
sleeve 
pasted 


core. 


in three 
two 


The core is more sat- 
isfactory than the one made in three 
parts, is and can be 


stronger, made 


The Foundry 
Fic. 2—RrEMOVABLE SHELLS OF Core Box 


The cost of core- 
making by the use of this box is 
reduced at least 50 per cent. The 
core which is made in one operation 
by the use of this box is 
Fig. 3. 


in much less time. 


shown in 


MIXTURE FOR BEARING MET- 
ALS AND METHOD OF 
MELTING. 


Question:—We have had considerable 
trouble making babbitt metal containing a 
small percentage of lead. At times the 
metal is satisfactory, but as a rule it is 
brittle and the fracture is by no means 
uniform. We presume the copper should 
be melted first, antimony next and then 
lead and tin. Is it possible to add enough 
tin with the copper to make a high tin 
alloy and then to add the other metals? 
In what manner should this be done? 

Answer:—The trouble could be located 
more easily and a remedy suggested if 
you had given a formula. There should 
be no difficulty in making a good satis- 
factory babbitt containing the metals 
mentioned. The writer will presume that 
the formula is at fault and I am inclined 
to believe that it runs too high in cop- 
per, as that would cause the trouble stat- 
ed. If your copper runs as high as 10 
per cent, reduce it by one-half. Babbitt 
metals are made containing over 10 per 
cent copper, and although they possess 
great compressive strength they run slug- 
gish and cannot be recommended for gen- 
eral use. An excellent babbitt mixture 
for heavy work follows: copper, 3.75 per 
cent; antimony, 10.50 per cent; lead, 25 
per cent; tin, 60.75 per cent. 

Melt the copper first, add 20 per cent 
of tin gradually so as not to freeze the 
melted copper, then add antimony and 
the balance of tin can next be added; 
but, if the tin is melted in an iron kettle 
“the hardening” is added thereto direct 
from the crucible in which it was melted. 
When the entire heat of babbitt is made 
in the crucible there is danger of over- 
heating, as the crucible becomes very hot 
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in melting the copper, and therefore th 
pot should be removed from the fire be 
fore all the tin is added, so that when th 
metal becomes super-heated from the 
red-hot walls of the crucible, cold met 
will be at hand to cool it to a prope: 
casting temperature. When melting the 
copper in tin babbitt mixtures keep c 
ered with charcoal and add either the a 
timony alone or with a portion of t 


tin to form the “hardening,” the id 
being first not to freeze the copper, and 


second not to over-heat the more fusib! 
metals. Lead babbitts are not so trouble- 
some as they rarely contain copper he- 
cause it makes them run sluggish. For 
a lead babbitt, melt a portion of the lead 
first, get it ready, then add the antimony 
which immediately dissolves, add the bal- 
ance of the lead and finally the tin. Mag- 
nolia metal is a typical lead babbitt mix- 
ture and contains Iead, 80 per cent; anti- 
mony, 15 per cent and tin five per cent. 
K. K 


CHICAGO ASSOCIATED FOUN. 
DRY FOREMEN. 


“Ladies’ Night” was celebrated by the 
Chicago Foundry Foremen on Saturday, 
Feb. 14, and after an illustrated lectur 
by Frank W. Smith on “Old Chicago,” 
an informal reception was held in the 
lobby and gymnasium of the Lewis In- 


The Foundry 


Fic. 3—Core Mape Compiete IN ONE 
OPERATION AND IN ONE Core Box 


stitute where 
served and 


light refreshments were 
dancing was indulged in. 
Owing to the success of this first “La- 
dies’ Night” it will hereafter be an es- 
tablished feature of the association’s an- 
nual functions. A committee was ap- 
pointed to up enthusiasm for a 
large attendance at the Cincinnati con- 
vention. There will undoubtedly be 4 
trainload of members and friends from 
Chicago and vicinity, and an_ invitation 
has been extended to all foundrymen in 
the west and northwest who wil 
doubtedly be routed through Chica 
join the Chicago foundrymen. 
desiring information regarding the 
rangements should adddress C. E 
secretary, Lewis Institute, Chicago 


work 
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. PRODUCTION OF MALLEABLE CASTINGS-XIl 
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The construction and operation of annealing furnaces and 


A RADICAL 


change in the 





tion, no tiles whatever being used, 


and an overhead crane to do the work. 
The result was that the annealing cost 


these ovens in their pit, and one of 


heaps of scale, in the middle ground 


two completed pots on their stools, 


the annealing boxes, bowed out in the 


methods of charging and discharging the annealing pots 


BY RICHARD MOLDENKE 


good oven arranged for firing with 


the top sections suspended from the coal. Ovens when built above ground 
oven construc- crane. In Fig. 3 are shown four pots) must be tied together well, as they 
tion was  de-_ being conveyed by the overhead crane. would otherwise soon go to pieces by 
vised by the But the old style of ovens have also reason of the expansion and contrac- 
author in ‘build- experienced improved methods of tion from successive firing. As a rule, 
ing the works charging, the old system trucks fi- they are used until tmey nearly col- 
of the. Pennsyl- nally being provided with power, This lapse, and then a few more heats are 
vania Malleable is shown in Fig. 4 which explains it- taken from them on general principles. 
Co, McKees_ self. The pots shown were, however, This is not very good for the castings 
Rocks, Pa. It merely put on for the photograph, as_ within, as the variation in temperature 
was perhaps a they are not luted up or covered. must naturally become greater. 
rather bold de- Fig. 5 shows the method of trans- In the construction of an oven, the 
parture. Thirty porting the pots within reach of the basic principle is the introduction of 
ovens of very charging machine, the ovens being the heat from one convenient point, 
large size were dropped into an immense without the sphere of action of the spreading of that heat in a uni- 
concrete box, on account of occasional the crane. Fig. 1 gives an excel- form manner, the holding out of as 
danger from high water. No braces lent view of the interior of an an- much free air, or in other words un- 
ff any account, the tops removable in nealing room. There will be seen consumed oxygen as possible to save 
sections, the simplest kind of construc- first, the iron floor plates, then the the pots, and the quick heating and 


very slow cooling of the oven itself. 
It is therefore necessary to have the 
combustion space for the fuel no larg- 


was practically cut in half, and today middle through the action of heat er than absolutely necessary, the draft 
the connecting wall of every second and interior pressure of the charge. regulation perfect, the bottom of the 
set of ovens has been taken out giving Finally, the oven fronts with the oven underlaid by a series of flues 


single oven some 40 feet long, 11 
leet wide 10 feet fired at 
th ends, and working with a vari- 


and high, 


doors on hinges, some of them open. 


which allow the gases to circulate be- 
fore going up to the stack, and thus 


Construction of Annealing Ovens. get all the waste heat for use that it 


ition of but 50 degrees Fahr. through- The construction of the ovens is in 


the main simple. 


is possible to obtain without compli- 
the entire interior. Fig. 2 shows cating the construction too much. It 


Fig. 6 shows a very 
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Fic. 1—INTERIOR VIEW oF A LARGE ANNEALING ROOM 





Furnaces LocaTeD 
FROM THE CRANI 


Fic. 2—ANNEALING 
LEVEL. 


is not necessary to put flues in the 


has been done, 
for the instability of the structure, un- 
less heavily braced, makes this unde- 


sirable. 


sides or the top, as 


With a series of 12 ordinary ovens 
above ground and four of these sets, 
each connected with a large stack, 
the waste heat was found to be so lit- 
tle that a concern that wished to put 
in hot water heaters for the boilers did 
not care to attempt the 
fact it would probably have destroyed 
the draft had this allowed 
to do the work. 

A 4-inch 


brick 


work. In 
frm been 


lining of first grade fire 


the 
for the top, with common red brick 


for sides, and  9-inch 


for the outside is sufficient for the an- 


Pidia. Buti sine G 


| 
i 
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IN A CONCRETE Pit BELOW THE GROUND 


1s SUSPENDED A SECTION OF THE FURNACE ToP 


Where the removable 
tops are used, one thinkness of arch 
brick on 


nealing ovens. 


nine inches, alone is 
necessary, but the tops get pretty hot 
the run. With so simple a 
construction, annealing ovens are not 
expensive, and it pays to have enough 
of them, so that the melting capa- 
city of a works may not have to be 
curtailed while are being 
made. 
While 


of the 


end, 


during 


repairs 


shows the doors 


Fig. 1 
hinged, 
the great 


annealing 
seldom done, as 
of the construction tends to 
The doors, made in 
two sections for each oven, are usually 
handled by the truck similar to the 
As the floor of the 


ovens 
this is 
weight 
rack the oven. 


pots. regular 


;; 3—Four CHARGING Pots SUSPENDED FROM AN OVERHEAD TRAVELING CRANE 
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style oven is always laid wit! 
tiles, the cost for repairs on accoun 
of the damage done by the 


of the trucks, is quite an item. 


whee! 


Firing End of the Oven. 


The firing ends of the ovens a 
always’ built internal, in order to pr 
vent undue loss from radiation. 
good long flame is desired, the en 
of which come over the top of t! 
fire box, and are deflected forward | 
the roof. With a good constructio 
when the oven is up to heat, only 
foot of flame should appear oy 
the top, and the dampers should be ; 
most shut. The ideal fuel is natu: 
gas, and with this it is simply nece 
sary to arrange for three pipes into 
the fire box, loose’ brick  closi 
up the entrance just sufficiently to 
furnish the necessary air for proper 
combustion. A very important item 
in this connection is the pressure of 
the gas, and consequent air supply 
necessary. 

An elaborate series of tests made 
by the author to determine the differ- 
ence of gas used at the ordinary fluc- 
tuating pressures of the city supply 
(between four ounces and 1% pounds) 
and the same gas governed mechani- 
cally and issuing at two ounces, gave 
some interesting results which have 
a bearing on other methods of firing. 
The gas in the case of variable pres- 
sures was let into the oven fire boxes 
through three 34-inch pipes, while the 
governed gas had three 2-inch pipes 
to issue from. The consequence was 
that with the larger pipes and slower 
flow of gas, this mixed with the air 
better and gave a good flame which 
rolled into the oven lazily, whereas 
the high pressure gas drew in a lot 
of unnecessary air, which tended to 
oxidize the pots unduly. 


Results of Tests. 


Among the results obtained with a 
large series of boxes carefully marked 
and watched, the 
special interest. Three sets of pots, 
with boxes three-high each, 
placed into an oven, with the gas not 
governed, the first in the presumably 
hot-test place, or close to the fire box 
The second set was placed in the 
center of the oven, or likely the aver- 
age of temperature. The last et 
was located in the front row, or cold- 
est point of the oven. These places 
were retained throughout the trial, ‘le 
boxes kept in their relative position 
from the bottom to the top of the pt, 
and the pots returning to their ident 
cal points. As the boxes of the p:ts 
burned out, they were replaced 


following is of 


were 
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used 
The same thing 
was done with another three sets of 
pots, this time with the gas governed. 

The hottest pots lasted respectively 
ll, 15 and 16 anneals for the boxes 
irom top to bottom with the gas 
governed, and 6, 8 and 10 the other 
way. The pots placed at the center 
of the oven gave 11, 13 and 14, res- 
pectively, gas governed, and 7, 10 and 
\l the other way, Finally the coldest 
position in the oven gave 16, 18 and 
20 anneals for the gas governed pots, 
and 8, 10 and 11 for the pots with 
gas at variable pressure. Rather 
strangely the hottest pots in the gas 
governed oven _ suffered than 
those in the center, whereas the re- 
verse would be expected. Evidently 
this was due to the position of the 
pot which, while very hot was protec- 


but the record of the 


boxes was maintained. 


others, 


less 


ed more from the direct circulation 
of the gases in that corner of the 
oven, 


The average life of the three sets 
of pots in the comparative tests 
was 15 anneals for the gas governed 
and only nine for those in 
which the air currents were not kept 
at 2 The average 
of the boxes forming the pots 
316 pounds, and wasted away 
too much for further use had dropped 
down to an average of 87.5 pounds. 
This shows what a large amount of 
money is lost by direct burning up 
in the annealing end of the mal- 
leable foundry, and why some of this 
should be saved by utilizing the 
flakes, after the luting has _ been 
picked out as clean as possible, for 
replenishing the supply of scale. 


series, 


minimum. weight 
was 


when 


Use of Producer Gas. 


\s natural gas is. not always avail- 
able, the next best fuel is producer 


gas made from soft coal. This is 
preferable to the use of the coal 
direct, on account of this very wast- 
ing away of the annealing boxes 
when the supply of air cannot be 
reculated nicely, as in the case of an 
open coal fire. Nevertheless, the 

hor would not recommend the 

lation of a producer gas plant 


ially for annealing purposes, un- 
les. open-hearth melting furnaces are 


uscd in the first place. It is more 
sa. sfactory and about 10 per cent 
m economical to work with gas, 


bu it takes more skill, and a small 
plat could hardly afford the ex- 
e of the installation, while the 

plants will eventually all come 
he open-hearth when castings are 
e generally bought under specifi- 
ns. 
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Fic. 4—PNEUMATIC CHARGING MACHINE Usep For CHARGING FURNACES 


The application of the producer 
gas to the annealing oven is not a 
simple matter as it is necessary to get a 
proper adjustment of air and gas for 
results, The 
experimenting has 


result of 
that 
it is best to keep the fire box inside 
of the oven as for natural gas, and 
to add a gas box just outside which 
allows the gas to the 
fire box, or practically the 
combustion chamber, and at the same 
time have the oven draft bring in the 
necessary air. The dampers for air 
and gas two should be 
easily adjusted and not jam if heat- 
ed red hot at times. The air for each 
of the gas ports should enter 
above them, so that the upward ten- 
dency of the gas makes it break 
through the air current, and thus mix 


economical 


much shown 


enter into 


interior 


have ports, 


two 


well. The arrangement must be fur- 
ther so constructed that as little re- 
flection backward of the heat of the 
burning gas acts on the fresh gas 
coming in, for if this gets too highly 
heated, soot is at once deposited and 
the ports are stopped up. 


Use of Oil as Fuel. 
The 
this 


Oil is also 


successfully 


author has 
to the extent 
annealing pur- 
poses; with ordinary and superheated 
steam, compressed 


used. 
used 
of many tanks for 


air, low pressure 
air, and direct without any carrying 
medium. The results were ob- 
tained by having the oil under 40- 
pound pressure throughout the works, 
and governed, so that as the pressure 
went down the pump 
automatically. The oil 


best 


start 
direct- 


would 
was 








HANDLING 


Fic. 5—MeEtTHOoD oF 


THE Pots WITH 


AN OVERHEAD CRANE 
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ed into the fire box of the oven 
through a very fine hole in the end 
of a %-inch pipe, provided with a 
strainer to clogging. This 


small oil pipe was within a 2-inch pipe, 


prevent 


and was provided with a heavy cast iron 
on the end to retard 
The point thus made could be 


nose burning 


off. 














easily replaced without difficulty when 
necessary. Within the fire box a 
| || 
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sisting in the combustion. The result 
was an intense heat, with a long 
flame, and very little gas carbon de- 
posited. 

In general, oil is not to be recom- 
mended for annealing purposes, as 
the action is intensely local, the 
portion of the crown right above the 
going to pieces in very 
time. However, good results 


box 


fire 
short 
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than grinding coal to the fineness re- 
quired and storing it, it is a question 
whether, except in isolated cases, 
the direct coal firing method in dust 
form will form a great factor in this 
country. Those who have perfected 
its use do not about it, 
except that it works satisfactorily, but 
matter for the 


say much 


have put the away 


present. 
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Section E-F 
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Showing Door 


Frames 





Front Elevation 


Door Frames Removed 
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Concrete 


Section A-B 


large tile was set on end to receive 


the the 
from a blower, and at about three to 
tile, 


spray of oil carried by air 


Six ounces pressure. Below the 


the 
the old ash pit. a floor was 


as well as burner and 


to cover 
laid 
through 


proper, 


of fire brick on 2-inch pipes 


which 
the 


the air passed before 
thus small 


Through this 


entering burner, ina 


measure pre-heating it. 


floor at the rear, openings were left, 
also behind the tile nose to receive 
the oil and spread it, through which 


openings air passed upward, thus 








Fic. 6—PLAN AND SECTIONAL VIEWS OF THE 


as- 


























Section I-J 







are obtained so far as the castings 
are concerned, and where oil is 
cheap and coal expensive, it should 


be used by all means. 


Use of Pulverized Coal. 


also been 


fuel 


coal has 


The 


Pulverized usec 


with success. is 


l 
ground 


<r 


310%" 


MopERN ANNEALING FURNACE 


very fine and blown directly in just 


as oil would be. 


As the future, how- 


ever, rather favors the gas producer, 


which will cost no more for instal 


lation, and is far safer to 


operate 
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Section G-H ™ 


BRASS MIXTURE FOR SEPAR- 
ATOR BUSHINGS. 


Question:—Will you kindly give us 4 
good formula for brass separator bus! 
ings? 


Answer :—An excellent mixture for t! 
Copper 83, tin 5, ph 
Another m1 


purpose follows: 


phor tin 2 


and lead 9. 
ture which has given good results co 
tained copper 83, tin 7, lead 9 and yell 


K. K 


phosphorus, 2 ounces. 
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pattern ‘shop practice suitable for 


publication. 
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ALLOYS FOR USE IN THE BRASS FOUNDRY 


Discussion of the results obtained by alloying 
various metals---Solder mixtures and fusible alloys 


O THE average operating foundry- 
T man the production of alloys is ap- 
parently 
chance. 


largely a question of 
Each foundryman has a differ- 
ent idea as to the relative proportion of 
the different materials the 
alloy, and a special mixture of metals 
for combination for some particular ap- 
plication in the industrial world is often 
considered an important business secret. 


composing 


greater than formerly and this has in- 
creased proportionally the possible varia- 
tions in the field of alloy production. 
However, certain conditions are now 
recognized in alloy production and the 
field has become somewhat simplified 
from a theoretical standpoint, although 
much complicated as yet from a prac- 
tical one. Thus the mixing of metals is 


a purely physical process, and certain 
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tendency to contract on cooling, which 
is general metals. The 
mixture of cadmium with an alloy will 
still further lower its melting point. 
The accompanying table gives the com- 
position of a 
metals in common use. 


among other 


few alloys and _ fusible 


Solders. 


These solders are suitable for the vari- 


Fach one treasures his secret and also combinations produce certain qualities in ous purposes varying according to the 
thoroughly believes in the possible chance the resulting product. proportions of their constituents. Thus, 
discovery of combinations possessing 


other special qualities. Exact knowledge 
in regard to the effects of variation of 
each constituent upon the resulting com- 
pound is comparatively limited, although 


of late this chaotic condition is grad- 


Lead. 


The more lead an alloy contains above 
40 per cent, the higher will be the melt- 
ing point of the alloy, and also the less 
it contains below this figure the higher 


solders 5, 6, 7 and 8 are peculiarly 
adapted to plumbers, tinsmiths and sim- 
ilar trades. No. 6 somewhat of a 
favorite in these trades, although solder 
8 is especially suited to work on lead 


or tin pipes. 


is 


Solder 9 has a very low 


ually giving way to more scientific treat- will be its melting point. This phe- melting point and for this reason is 
ment of the entire subject. 
; Alloys in Common Use. 
Value of Bearing Metals. y 

= ‘ . Alloy Ti ; : 

That the general lack of knowledge in y Lead Tin Bismuth Cadmium _ Other Melting 
ad é cars : , F Constituents. Point, 
this field is a very serious and significant Degrees. 

: ; per cent. per cent. per cent. per cent. per cent. Cent. Fahr. 
factor is readily realized when we con- — gojde- 96.15 “ia = 
’ »oldes Me yale Oe weiekd wales es eae eae 96.15 3.85 292 558 
sider that the value of alloys used in © teteee sees 90.9 9.1 283541 
: ; 2 SU vcwras Sedu eeear ewes aes . 83.3 16.7 266 511 
bearing metals alone in this country to- goraee OO nade alate castes ewes 75.0 25.0 250 482 
1, ©. - — ¢ CEE. | Deeaveawcue wank 66.7 33.3 227 
lay , 50,00 2 } 33.4 227 441 
day is over $50,000,000 per annum. Of Solder 6 50.0 50,0 + 
this amount, at least one-half is con- Solder7 .................008. 40.0 60.0 168 334 
suse. be the vail a —_— So eer eee ree eee 33.3 66.7 171 340 
sumed by the railroads in their locomo- St Ok ccincacicnceus 3.3 33.3 33.3 140 284 
tives and rolling stock and the constant Steam boiler plug, alloy 1 48.4 12.8 Zinc, 38.8 171 340 
, _ % Steam boiler plug, alloy 2 .. . 44.5 22.2 Zinc, 33.3 141 385 
increase in these, together with the wear Steam boiler plug, alloy 3 .. 42.1 42.1 Zinc, 15.8 123 253 
re . said ¢ er a Steam boiler plug, alloy 4 ...... 10.0 40.0 50.0 116 240 
and replacements of bearings, makes it a a ton was ae a0 0 20:0 50.0 100 219 
matter of ever increasing importance. Alloy suitable for casts 1.25 18.75 50.0 98 208 
7 . Wily ‘ Rose’s alloy .......... eer 21.9 50.0 95 203 
[The quality of the bearings affect very D’Arcet’s alloy ........... 25.0 25.0 50.0 93 200 
‘¢ . r ta. _ 25.0 2 50 50.0 2.5 6( ( 
largely the life of the machine and the Wood's alloy ... sp aa chap os ~ 

Titi Lipowitz’s alloy me ‘ 26.9 12.7 90.0 10.4 66 150 
ability of the metals to fulfill their indi- Expanding alloy 66.7 8.3 Antimony, 25.0 66 150 
vidual duties is dependent solely on the 
proper proportioning of the various con- nomenon at the proportion of 40 per often used for repairs about the house- 
stituents in their make-up. The chief cent. is largely the result of chemical hold, its properties being such that it 
reason for the unsatisfactory state Of combinations and the production of can be used by simply dropping it on a 
affairs is due to the fact that new metals 


from a chemical point of view are con 
itly becoming available for practical 
Uurposes. The development of 
and 


electric 


urnaces many chemical reactions 


eutectic compounds in the neighborhood 
of the melting temperature. A combina- 
tion of lead and tin has a different melt- 
ing point from either material by itself, 
and these compositions enter as a single 


break or compressed in place on being 
held over the flame of a candle or gas 
jet. A reference to the table 
out the 


will bear 


statement before made that the 


more lead which the alloy contains over 


Such as 2 >@ rm) ; > m - Pay ; M j F ie : 

ee Fis = sata et thermit in the pro substance in the composition of the alloy 40 per cent, the lower will be its melting 
“dibaatis of chromalin, oe, have led to and affect its physical properties. Thus point. Thus No. 7, which has 40 per 
he possibility of their production in 


quantities and their affect in the 


the melting point is at the minimum at 


cent lead, has the lowest melting point 


40 per cent lead. If still more lead is of any of the lead and tin alloys. 
‘ of alloys is practically unknown, al- added, however, the melting point. in- 
though experiments are being steadily oad of decreasing begins to rise, but Solder Containing High Percentage of 
ucted and data gathered along these if a certain other substance is added, Tin. 
. ; such as bismuth, the melting point will Solders containing larger amounts of 
Calcium. continue to fall. Bismuth has the fur- tin are not used as a general rule in 
us calcium has recently been iso- ther property, a peculiar one to this sub- the trade on account of their brittle 
in chemical development by means stance, of expanding on cooling. Thus qualities, and are thus not shown in the 
ughly practicable, permitting of its the use of bismuth fills two requirements table. They are also too expensive for 
vation in large quantities in alloys if ir its practical application, in that it not ordinary use. The addition of tin makes 
cc ired. The same is true of a number only tends to make the solder more the solder tougher, however, but they 
ther metals. Thus the number of easily worked by decreasing its melting are more difficult to work than those 
ils capable of combination is much point but also serves to counteract the shown in the list where other metals 
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predominate. If tin were cheap, 
ever, its this field 
doubtedly become more general, but at 


how- 
use in would un- 
present the more tin an alloy contains 
the higher the market price. The addi- 
tion of copper makes the solder harder. 
A solder containing 60 per cent of cop- 
per, 20 per cent of tin and 20 per cent 
of zinc makes a_ hard, solder. 
This, it will be does 
tain any lead. A solder which is really 
a brass, and which is very easily melted, 


white 


noted, not con- 


contains about 45 per cent of copper and 
cent zinc. This combination is 
used for binding 
and filling purposes. 


do per 


sometimes soldering, 


Aluminum Solders. 


The so-called aluminum solders are in 
reality combinations of aluminum and 
tin, the aluminum 
‘where from 15 to 
whole. -In some of 
quantities of nickel are used, seldom, if 
ever, exceeding 2 or 3 per cent. The al- 
loys used for automatic sprinklers and 
steam boiler plugs are given and these 
may, under some circumstances, be used 
as solders. These are called fusible 
metals and just where the line dividing 
fusible metals and solders lies, is inde- 
terminate. 


amounting to any- 
25 per cent of the 
these solders, small 


Practical Applications. 


The above review gives a fairly good 
list of the general composition of the 
various alloys used and it will now be 
of interest to consider some of the fea- 
tures of the practical application of these 
materials, such as resistance to strains, 
prolonged and temperatures, 
conductivity, etc. This subject has not 
had the exhaustive treatment and inves- 
tigation that its 
Some experiments 


unusual 


importance warrants. 
have been recently 
made, however, with a view to ascertain- 
ing the most advantageous method of 
making soldered joints and also to de- 
termine their One 


stretching strength. 


very important conclusion reached in 
these experiments was that pressure or 
strain applied to the soldering during the 
process of setting, affect very injurious- 
ly the strength of the joint. Particular 
should be taken to support the 
upper piece above the lower when the 
solder is applied, bringing the two pieces 
together wtih a gentl 


caré 


pressure. 


Strength of Solder. 


Considerable pressure or strain at 


the moment of hardening will injure the 


interior structure of the solder and crys- 


tallization occurs resulting in a porous 
composition of much less str 
it would possible to obtain 
had the been This 
finding is in agreement with good engi- 
neering practice, 


than 


neth 
have been 


proper care taken 


as well as was the ob- 
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servation that a remarkable variation 
with time of the tensile strength of such 
joints. The maximum strength reached 
did not exceed 27,000 pounds per square 
inch. The solder which stood this strain 
was composed of three-fifths tin. This 
latter fact is in accord with the state- 
ment previously made that the addition 
of tin to an alloy tends to increase its 
value as a soldering material owing to 
the toughening effect. on the composi- 
tion. Another interesting point is that 
the time of each test was about 20 sec- 
onds and these tests were made with 
ordinary strength testing machines and 
with engineering materials such as are 
available in the ordinary engineering or 
physical laboratory. A decrease of 5 
seconds in time of testing increased the 
tensile strength to considerably over 30,- 
000 pounds to the square inch, but for 
all practical purposes such tests are un- 
satisfactory for the reason that tensions 
to this extent generally last a much 
Icnger time when they occur at all. 


Solders Under Constant Strain. 


The behavior of solders 
stant strains is similar to soft metals 
or semi-fluid metals. They yield to an 
extraordinary amount and can be consid- 
ered to be semi-fluid as a general thing. 
The variation of time with composition 
presents interesting features. Thus ten- 
sile strength increases the percentage of 
tin present, but when tensile strength 
with time enters as well, the product 
possesses its maximum strength at 60 
per cent tin, showing the property as 
analogous to that of melting point and 
depending upon chemical composition as 
well. From these experiments it can be 
seen that for work subject to strains a 
composition of 60 per cent tin is the 
best possible combination. A much lower 
percentage of tin can be used for work 
where there is little strain with economy 
in cost of material. 


under con- 


Fusible Alloys. 


Fusible alloys are used in the manu- 
facture of fusible plugs in boilers, fusi- 
ble plugs in electric wiring, for delicate 
castings, and for filling up defective 
ornamental castings. The 
United States government requires fusi- 
ble plugs for boilers to be made of 
Banca tin. This preference, however, is 


places in 


largely sentimental and is not necessary 
for ordinary purposes. Fusible alloys 
possessing a lower melting point can be 
used in electric circuits as current inter- 
rupters, and serve as conductors for 
short lengths of current. In this case 
they act as a sort of safety valve, melt- 
ing aS soon as the current becomes too 
strong and thus breaking the circuit. 
Wood’s, D’Arcet’s or Rose’s alloys are 
suitable for this purpose. 

As will be readily seen from the table, 
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by simply changing the proportions of 
the constituents any desired melting 
point is easily obtained. The various al- 
loys shown are used for different pur- 
poses according to their different prop- 
erties. _Wood’s or D’Arcet’s are also 
suitable for soap molds, etc. Defective 
places in castings can be filled in with 
the expanding alloys. 


Melting Point of Fusible Alloys. 


The melting point of alloys which are 
fusible at low temperatures can bs 
found in a simple manner. Tie a small 
wire around a piece of the alloy and 
suspend this in a bath of water 
if the melting point is under 212 degrees 
Fahr., or melted paraffine if above thi 
temperature. Other carbohydrates can 
be used for the same purpose and mer 
cury and even sulphur as well. Sulphur, 
however, is apt to interfere with the 
structure of the alloy and produce chem 
ical reactions which tend to influence 
injuriously the proper proportions of the 
constituents. Phosphorus, arsenic and 
silicon are sometimes added. The gen- 
eral effect produced by the addition of 
non-metals is to render the material 
with which they are compounded more 
brittle. Sometimes they affect the varia- 
tion of its properties with heat to a 
marked degree and this latter is shown 
in various iron alloys containing small 
percentages of impurities, used for too! 
making purposes. 


Metal for Automatic Sprinklers. 


In automatic sprinkler devices, such 
as are used as fire extinguishers, fusible 
metals are used. These metals have a 
melting point so low that a considerable 
heat, such as that resulting from the 
starting of a fire, will cause them to 
fuse and set in operation the sprinklers. 
These devices have been found to work 
satisfactorily at fairly high temperatures. 
The principal difficulty in this develop- 
ment is that metals do not fuse at a 
low enough temperature to render ac- 
tion prompt enough. This difficulty wa: 
peculiarly prominent in a recent fire 
a fur cold storage apartment where 
cold draft blowing from the air coolin 
chamber passed over the sprinklers 
prevented the fusing of the alarms 
such an extent that considerable dan 
was done before the sprinklers got 
action. This phase of the problen 
attracting the attention of manufactu: 
of fire extinguishers and similar de\ 
and no doubt some metal, with a n 
ing point low enough to remedy this 
fect, will soon be found. 

The whole subject of alloys and 
various combinations of metals for bé 
ings, etc., is receiving increased attent! 
as an exact science and interesting 
velopments can be confidently looked 
in the near future. 
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PREVENTION OF WARPED CASTINGS--IIl 


A discussion of the influence of metal on the distortion of cast 


iron sections---Castings of various designs and methods of molding 


IN THE 
article on this 
subject it was in- 
timated that in 
making castings 
of a certain 
sign, that 

mold be 
bered a 


amount 


second 


de- 
the 
cam- 
certain 
that the 
resulting castings 
should come true 
to design after 
In other specific cases, while 
imperative, this method is cer- 
tainly preferable to either stripping 
the casting before cooling, or weight- 
ing it down to 


cooling. 
not 


overcome internal 
strains. 

This 
in the 


camber may be provided for 
foundry if the pattern is suffi- 
flexible to permit this, or if 
he mold, as in some cases, is made 
from a short section of pattern, which 
is moved along as required. If the 
pattern is full length and rigid the 
camber must be built into it, and 
paradoxical as it may seem, in this 
case it is necessary to build the pat- 
tern wrong to have the casting come 
tight. The amount of camber neces- 
sary can only be determined by ex- 
perience. The foundryman, after hav- 
ing had considerable work along this 
line, will be able to judge from the 
portions of the pattern and metal 
tribution, to what extent it should 
be cambered, and how close he may 
1e to it is best indicated by the 
Success recorded in the making of a 
52-foot planer bed described 
in the March, 1908, issue of THE Foun- 
which showed only a quarter inch 
ical curvature in its entire length. 

1 shows 


ciently 


+ 


casting, 


the metal 
to be the 
It of a calculation of “the amount 
ertical curvature 


of 
said 


a section 
‘ibution. his is 
necessary in the 
straight 
casting is cooled, with an iron of 
This being true, 

confer a 
trade if he would divulge 

rule that governed his conclu- 
5 My experience, as 


to insure a bed when 


rtain analysis.” 


estimator would boon 


the 
] 


own well 


that of a 
enced 


as different 


interviewed, 


dozen experi- 


foundrymen show 
such a variety of results in the bend- 
ing of that it 
seems impossible to arrive at any con- 


castings in cooling, 


stant or accurate formula, whereby 
this can be estimated with any de- 
gree of accuracy. While contraction 


is governed very largely by the metal 
thickness, and the general contour of 
the casting, together with the shrink- 
age of the iron from which the cast- 
ing is made, still, 
other factors that 
these calculations. 


there are many 


must enter into 


Castings of Various Designs. 


Castings are of an infinite variety 


in shape, size, metal thickness, etc., 
and many of these have features that 
call for special consideration. Of 
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Fic. 1—Section or PLANER Bep, SHOW- 
ING THE METAL DISTRIBUTION 
two similarly designed castings, the 


internal arrangement of one may be 


formed of green sand 


not 


- ~ c 1 
cores so yield- 


ing as to retard contraction, 


while the other may be made of dry 


sand cores, the size and shape of 
which will offer great resistance to 
the contraction of the metal. These 
cores may at one time be made of 


sand so tempered and baked that they 
will crush easily under pressure, while 


the next set may be very hard and 
unyielding. This may be the result 
of the use of a trifle more water in 
tempering,* or a higher temperature 


in drying. 
Influence of Metal. 


As one foundryman put it, the 


metal from which one casting is made 
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been well 


good 


have 
job and 


may for the 
ensued, while 
using the same mixture for the next 
casting with a 


adapted 
results 
somewhat different 
grade of coke, the results may be en- 
tirely at variance than those 
at first. Not all afford 
the luxury of a chemist, nor can they 
always await the results of his tests. 
The temperature of the iron, as well 
as its contents, are factors of as much 
importance as the location and the 
number of gates. These, as well as 
other considerations, would involve a 
problem in mathematics for the pur- 
pose of ascertaining contraction, that 
the most skilled college 
find difficult to solve. 
conditions, the foundryman is 
either compelled to guess at the prop- 
er method of molding, being guided 
by previous experience, or he can ex- 
periment and take a 
first casting, and 
thus 


secured 
foundries can 


professor 
would Facing 


these 


the 
results 


chance on 
the 


his 


least 


upon 
obtained he base 


methods. This 


his experience, 


can future 
add to 
this, while it 
should not be generally sanctioned or 
encouraged, is 


will at 
and 


often resorted to, to 
ascertain what the results will be un- 
der certain conditions. 


Camber in the Mold. 


The types of castings whose molds 
should be cambered include 
such 
vent 


ping 


those of 
form that it is impossible to pre- 
their by strip- 
Some of the parts 
may possibly require special attention, 
but are inaccessible, and _ possibly 
stripping or uncovering could not be 
done in time to do any good. The 
square, open back column 
which used largely in the past, 
but which has been superseded by the 
built-up column of rolled steel shapes, 
is an example of this kind. This cast- 
ing, though nearly obsolete, will 
lustrate the principle as well as any 
other. castings molded 
face down, and were either cored out 


warping, either 


or weighting. 


cast iron 


was 


These were 
with dry sand cores or anchored out 
in green sand, according to the prac- 
tice pursued in the foundry making 
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out in 
out 
depth of 


castings. If anchored 
green sand, this 
the cope. 
these allow- 
ance of metal in the supporting ribs. 
accentuated at the top edge if draft is 
allowed 


these 


was lifted with 


Because of the 


castings and the small 


for coping out, as compared 
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in the floor face down, and the sand 
on the inside of the girder section 
lifted out with the The pat- 


tern being in two parts for convenience 


cope. 


was flexible enough to 
the 


and it 


in storage, 
the 
above 


molder to raise end 


the 


permit 


34-inch center, was 


















































Fic. 2—PLAN AND Cross-SECTION 


with the metal in the face of the col- 
umn, which would perhaps be twice 
as thick, and being further rendered 
uneven by the amount of ornamenta- 
tion upon the face, it was necessary 
to depress the mold in the 
usually about 34-inch in 14 feet. Oc- 
depression 
greater, according to the variation in 
metal distribution, and the quality of 


center, 


casionally the was even 


the metal that was uSed for the cast- 
ing. <As it 
molder to do this, it was imperative 
that this 


amount to insure a straight casting 


was impossible for the 


the pattern be cambered 


Bed Plate. 


A cross-section of a girder design 
bed plate or frame casting, which in- 
volved similar difffculties in molding, 
is shown in 


16 feet long 


Fig. 2. This 


casting is 

1 the 
top edge of the metal when inverted 
thick, 


thickness of 


and 4 feet wide, anc 
in the mold is 7¢-inch tapering 
to 1% the the 
plate, this being further added to by 


inches, 


pads, 
bedde d 


the thickness of the finished 


Sé-inch. In molding, this was 
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4 GrirpER Design Bep PLATE 


molded in this position. After it was 
cast, it was left to cool with the flask 
This proved 
in practice, all of the castings being 


closed. very successful 
practically straight, or nearly so, that 


G 


eT |S 
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foundation plate, the overall dimen- 
sions of which are 12 feet 2 inches 
x 26 feet 3 inches and 16 inches deep, 
made in two sections, right and left 
hand, but otherwise similar in con- 
struction, having T slots for bolts in 
both directions. Fig. 4 is a _ part 
longitudinal section on the line E F, 
Fig. 3, which is enlarged to show the 
relative metal distribution. The refer- 
ence letters a, b, c, and d, correspond 
to the same letters in Fig. 3, and de- 
note the parts shown in section. Fig 
5 is a cross-section on the line G H, 
Fig. 3, and is also enlarged. 


Method of Molding. 


It is not necessary, nor is it our 
purpose, to inject into this article a 
description of the patternmaking and 
molding of this casting, as we are 
only interested in the ultimate results 
affecting the probable warping and 
distortion. This pattern was molded 
with the T slots down, and the in 
terior of the casting was formed with 
dry sand cores. The metal in the 
plate was lightened out where possi- 
ble, and the whole rendered of as 
even thickness of metal as possible 
The pattern was made straight, as it 
was concluded that the T cores cut 


ting up the plate in each direction 




















Fic. 3—Part PLAN VIEW AND 


an ordinary finish allowance was suf 


ficient to machine them true. 


Foundation Plate. 


Other different in design, 


Fig. 3 


shows a part plan and elevation of a 


castings, 


are shown in Figs. 3, 4 and 5. 
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ELEVATION OF 


The Foundry 
A FOUNDATION PLATE 
would overcome the tendéncy of tl 
This 


but was 


face to warp while contracting. 
had effect, 
sufficient this 


evidently some 


not to resist entire] 


and the result was a deflection fron 


the straight line of 7%-inch of the 


tal length. The deflection was gra 








FIG 


4—PART SECTION ON THE LINE 
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ual from the center of each separate 
casting, and they were warped cross- 
wise a proportionate amount. As the 
castings were perfect otherwise, they 
were used for the purpose intended. 


A quarter section of a foundation 


plate, 32 x 32 feet x 16 inches, is 
shown in Fig. 6. The T slots are 
shown full length: in one direction 


only, and it was molded in the same 
plate just 
with the T slots down, from a pattern 


manner as the described, 
one foot longer than the half length, on 
This casting warped 154 
inches in 32 feet. 
to straighten it, it was consigned to 
the scrap pile, and the pattern to the 
shop to correct 
amount of camber worked on. When 
again used, the four sections resulted 
in a straight casting and there 
no further trouble. The 
cambered 154 inches, the 


a level bed. 
As it was impossible 


pattern have the 


was 
mold was 
amount of 
the warping first 
was made. On page 52, volume 2, of 
The Patternmaker, H. J. McCaslin out- 
lines his experience with a foundation 


plate of similar design and dimensions, 


when the casting 
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low the same directions, leaving the 


heavier face of the casting concave 


when cold. As previously stated, this 
lighter 


metal in the top of the mold befove 


is due to the cooling of the 





15 
out to some extent. Many pattern- 
makers use the same measurement 


rule throughout, and set trammels for 
the radius by the 


same contraction 


rule whether. for steel or iron or any 
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Fic. 6—Cross-Section oF A Larce Surrace PLate CAst In Four Parts 
the heavier metal has had an oppor- other metal. This gives too large a 


tunity to set, and when this cools later 
the casting will invariably warp. 


Circular Castings. 


Sections of circular also 
frequently cause considerable trouble, 
owing to the 


cumference to spread. 


castings 
tendency of their cir- 
These are var- 
iously affected according to their de- 
sign and the method of molding. The 
sections are usually provided with ar- 











Fic. 5—SEcTION 


which was made in two sections of 16 
feet each, and in this case the warp- 
The pat- 

n was cambered to give the proper 
bend to the two 


castings sand 


ing amounted to 1% inches. 
mold and the next 
taken 
absolutely straight. 
The fully 
fact that the value of these examples 
y be discounted somewhat by his 
nability to give the analysis of the 
metal from 


were from the 


author is aware of the 


3 


which these various cast- 


n were poured, as well as the 
Shrinkage. The results, however, 
would indicate that there was little, 
f any, variation in the metal. The 
greatest contraction is shown in Fig. 
2, while the disproportion of metal 

kness is still greater in Figs. 3, 
4 and 5 than in Fig. 6, and the 

unt of distortion is less. This is 

lently caused by the cross slots 


ing up the face of the plate into 
ll section, which evidently affect- 
‘ontraction to some extent. 

will be noted that in all of the 
cited, the principle is the 


the lines of deflection fol- 


mples 
Ss ne and 


ON THE 
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rangements for bolting them together 


with flanges on one side only. If the 
flanges are internal, the casting wil: 


have a still greater tendency to warp, 


while if external they are liable to 


neutralize the tendency to warp, and 
a true casting will invariably result. 
A plain segment of a circle without 


flanges or other. obstruction after cool- 


ing will be seen to have followed the 
lines of circumference, but it will also 


be noted that the contraction has not 


effected a change from the circular 


line of the mold unless the metal is 


very heavy, when it straighten 


may 
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dis- 
torted casting may otherwise be true 
to pattern. The trammels for the ra- 
dius should be set to the common or 
standard rule measurements, but the 
full amount of shrinkage should be 
allowed, measuring on the circumfer- 
ence. 


circle, and what is considered a 


With a radius of small dimen- 
sion this would make little difference, 
but the larger the circle the greater 
the discrepancy. It is, nevertheless, 
a good rule to follow in all cases of 
segmental castings, except full circles 
Some cases will 
require the use of a small radius, de- 
pending on the design, and with such 
parts cast on that will resist the con- 
traction of the whole. 


or complete rings. 


Cast Steel Spur Gear. 


This principle is illustrated in Fig. 
7, which shows a quarter section of a 
cast steel spur gear, 13 feet 7 inches 
pitch diameter and 15-inch face, with 
cast teeth of 4-inch pitch. These sec- 
tions are intended for bolting to- 
gether, and the whole is bolted to an 
8-inch, arm spider center. These cast- 
ings, while showing slight variations, 
were found to straighten out an aver- 
age of more than %-inch, and when 
the wheel was bolted together it was 
face the outside and 
teeth for clearance 
cause of this 
end flanges 


necessary to 
slot some of the 
at the root. The 
evidently due to the 


was 
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Fic. 7—QuaArTER Section oF A Cast STEEL Spur GEAR 
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which prevented free contraction and 
caused the casting to straighten out. 
This conclusion is arrived at notwith- 
standing the fact that we assume that 
the moulder relieved the casting some- 
what at these points by cutting away 
the mold. 

It will be seen that by striking a sec- 
tor of a circle, 90 degrees, with a rad 
ius of 6 feet 91% add 
to this the shrinkage 


allowance 


inches, and then 
dimension 
of 3/16 

this radius 


root, 


inch to the 


and if with strike an- 


other line from the same crown point, 


we 


1 


we will have a difference of 3% inch 


“aE FOUNDRY 


at the opposite point. If we add to 
this the former deflection of %4 inch, 
it is probable that a scrap casting will 
result. 

other forms of 
castings that cause more or less trou- 
the and experience 
alone can best teach how they should 
be successfully molded. 
the 
perience is by the judicious use of a 
book, 


pattern-maker or 


There are many 


ble in foundry, 
The best way 


to retain lessons taught by ex- 


good note and to the young 
would 
best 


make. 


molder 1 
this as one of the 
that he 


suggest 


investments can 


HINTS ON CASTING 
ALUMINUM 


HE LIFE of a crucible used f 
1% casting aluminum may be c 
siderably lengthened by 
it for a couple of heats for 


copper or bronze, because 
heat of 


ciently high to harden the pot, 


ing aluminum is 


away, particularly 
furnace tools 
Also, in 


portion of 


or rubs 
the 
with it 


it wears 
the 
in contact 


top where come 
melting 
the 


aluminum when a 


charge has run down, be careful 
this 


additional 


never 


to freeze melted ‘tal when 


charging 


) 
metal The 
f 


material should be added be 
first charge has 


in order that it 


comple tely 
may lie on 


become heated before descendin 


that which is liquid. 


continued until the p 


is unquestionably the 
it sometimes happens 


nace is neglected until the first charge 


is entirely melted, then add no more 


14 


cold stock than.the melted metal will 


dissolve. Otherwise, it will freeze 
when it commences 
expand and break the cruci 
is a point peculiar to aluminum, 

otherwise 
The 


does not always leak 


is responsible for many 
/ mysterious leakages of crucibles. 
strained crucible 


at the damage done. 
but 
it ¢ out. 
be left in 


point not so important 


time the ge was 
Cé yuple of 


may run 


Ives 


the cruci 


with 


small button rarely does damage, 


with aluminum these buttons cause 


tom leakages. 
Use of Aluminum Scrap. 
Borings, indings of 


turnings and 


aluminum should not melted 


but should be stirred 
half full of 
been heated 


the 


alone 
pot 
has 
solve 


into a 


melted metal. which 
dis- 


the 


sufficiently 1 


turnings, and when 


chilled 
before adding 


metal becomes allow it to 


regain its heat more 


turnings. When the crucible has been 
will be a 
top; the 
melting scrap 
aluminum, but not to any great extent 
ingots. If 
off 


should, 


manner there 
amount of 


filled in this 


large “mush” on 


same thing occurs in 


with clean this mush is 


skimmed considerable metal is 
lost. It 


duced 


therefore, be re- 
to the metallic state, or rather 
the dross 
the metal 
with which it is entangled. This can 
the use of a flux. At 
was the idea that no flux 
the 


forms 


aluminum 
from 


in the case of 


should be separated 
be done by 
one time it 
could be 


dross 


used on aluminum, and 


pasty which sometimes 


melted had no value to 
This 


several 


on top when 


the ‘brass founder. idea is not 


there are fluxes of 


correct as 


value to aluminum such as 


salt, 
tassium nitrate, or 
cood It should 
two or three ounces to a 
The mush 
the occur, 

unless it does, this flux is value- 
less. The rather violent, 
ind as the 
cover should be placed over the fur- 


common 
po- 


also 


which is now largely used; 
saltpeter, is 
using 


100 cru 
at a 


be pulverized 
No. 


‘ible must ‘be 


red 


( 


sat or reaction will not 
reaction is 
soon as it commences 
nace 
Good Aluminum Flux. 

Chloride most excel] 
This is the 
soldering brass or cop 
made by dis 
acid. It is 
advisable. of course, to 


of zinc is a 
flux for 


flux used in 


aluminum. 


per. It is commonly 


solving zine in muriatic 


not use the 


flux in liquid form, for obvious rea- 


sons. It 
and 


salt 


can be done, however, with 


acts just as well as the 


dry Chloride of zinc is not ex- 


pensive and is easy to obtain. It 
conveniently 


white substance 


can 
the 
ad- 


from 
that 


be prepared 
oxide, the 
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heres to the crucibles used for mel 
ing yellow brass. This is collecte 
and when used for filuxing aluminun 
a couple of ounces can be _ plac« 
on a piece of paper and made sligh 
ly wet with muriatic acid, before b 
ing tossed into the surface of t! 
melted metal, when it is allowed 

dry before being stirred in. In pra 
tice, the writer has found Yag« 
soldering salts «« most  convenk 
means of fluxing aluminum. A slig 
reaction the oxide of alun 
inum being left floating on the su: 
face of the metal as a powder. Wh 
a considerable quantity of this oxi 
has accumulated, it should be riddk 
through a No. 32 sieve which sepa 
the particles of metal. Th« 
charged in the crucible a: 
brought to a red heat, then treat 
with the chloride or salts, the met 
being thus largely recovered. 


K. K 


occurs, 


rates 
are 


RELATION OF SHRINKAGE AND 
SILICON IN CAST IRON. 


By W. J. KEEP 
Question :—We like to know 


what shrinkages correspond to given pet 
centages of silicon? 


would 


Answer:—An increase of phosphorus 
will reduce shrinkage while an incre: 

of sulphur will make it 
Sulphur is always kept as low 
as possible and phosphorus cannot b« 


above 1 per cent, 


more pro 
nounced. 
without a loss of 
In such light sections as hard- 
ware and stove plate castings an increase 
of silicon increases the strength, but the 
same mixture would make a large cast- 
ing weak. The slow cooling of a cast- 
ing 1 thick 
shrinkage to 75 


strength. 


decrease the 
per cent of what it 
would be in a_ casting ¥% 
thick the same ladle of 
iron, both having the same percentage of 
silicon. From this it is apparent that 
the amount of shrinkage will not indi- 
cate a definite percentage of 


inch will 
inch 
poured from 


silicon 
However, if it is the intention to regu- 
late the per cent of silicon in castings 
by the measure of shrinkage, and if a 
fairly uniform iron mixture is used, a 
standard size test bar should be adopted 
and the shrinkage per foot of this bar 


should be measured. If the ironis 100 


hard, increase one of the grades which 
contains the highest percentage of sili 
con. When the mixture is exactly ri 
the shrinkage of the same should be 
adopted as a standard, and the chance 
10-ineh 
easily calcul: 
after the percentage of silicon has | 
ascertained by analysis, 


in sil‘con for each 1, shr 


age can thereafter be 














INTERESTING TESTS OF STEEL CASTINGS 


Ballistic test of a cast steel cylinder to detect internal 


strains---Hydrostatic tests of high pressure valves 


HE production of castlarger and heavier castings of this square inch, an elongation of 26 per 
steel locomotive cyl- type. Several large orders were re- cent and reduction in area of 31.2 
inders is a compar- cently placed by the railroads for cast per cent. The analysis was as fol- 
atively recent devel- steel locomotive cylinders and several lows: Carbon, 0.29 per cent; 
opment in the steel foundries have equipped for this work. 
foundry industry, 
and service tests of 


man- 
ganese, 0.50 per cent; sulphur, 0.034 per 
cent; phosphorus, 0.034 per cent, and 


Locomotive Cylinder Test. ue ots 
silicon, 0.357 per cent. 





these castings made In addition to the service tests : 
by some of the lead- conducted by the railroads, the Unit- Metal Thickness. 
| ing trunk lines ed States government subjected one The metal thickness varied from 








would indicate that of these cylinders, made by the Penn one to four inches, proportions favor- 
gray iron cylinders Steel Casting & Machine Co., Ches- able, to the 

| will soon be crowded for supremacy ter, Pa., to a ballistic test at the In- 

in the railroad field. Experiments are dian Head prooving grounds near 

also. being conducted which may Sparrow’s Point, Md., for the pur- 

ultimately lead to the casting in pose of ascertaining the extent of 
D steel of smal gas engine cyl- internal strains. The casting, al- a check appeared nor was the cast- 
inders for automobiles and mo- though thoroughly annealed before ing injured in any way except where 
tor boats. To cast the thin sec- shipment. was made of the same steel the shells 
tions of these cylinders successfully mixture used in several cylinders cast 
“ is, however, a difficult problem for at that time. A test bar from this ey 
the steel founder to solve, and until heat showed a tensile strength of Ballistic Test. 
this is accomplished he will be com- 76,500 pounds per square inch, an 
pelled to devote his attention to the elastic limit of 37,500 pounds 





_- development of strains 
which cannot always be eliminated 
in the anneal. Notwithstanding the 
fact that three shells were fired at the 
casting at a distance of 30 feet, not 


passed through or were 
imbedded in the steel. 


The cylinder as it appeared after 
per the test is shown in Fig. 1. One 



































1—Cast Steet Cytinper Supyectep to Bauiistic Test to Detect Interna Fl. 2—A SHELL PIeRceD THE CYLINDER 
AT A, But THE OTHER Two ERE 
STRAINS Wert 
IMBEDDED IN THE METAL aT B 
AND C 
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Fic. 3—TuHre THREE SHELLS 


shell passed through the steam cylin- 


der at A, another was broken off 
in the pad at the side of the valve 
chamber at B, while the third im- 
bedded itself at C. In Fig. 2, the 
openings made by the shells are 
more clearly illustrated, and in Fig. 
3 the shells are shown after their 
impact with the casting. Shell A, 
fired with a charge of three pounds 
of powder, was 3!4 inches long and 
13g inches in diameter. It was 


cracked at the top in passing through 
the steam cylinder at A, Figs. 1 and 
2, but could not again be put through 
Shell B the 


size as A and was fired with the same 


the opening. was same 


powder charge. The top was broken 
off and this was removed from the 
opening B, Figs. 1 and 2. Shell C 
was 4%4 inches long and 17% inches 
in diameter, and was fired with a 
powder charge of six pounds. With 
the exception of the lower part, which 


was broken off, the shell imbedded it 
self in the casting at C, Figs. 1 and 
2. Neither shells B nor C passed 
through the casting, nor were any 
checks developed. 
Internal Strains. 
This test proved conclusively, that 


‘whatever internal strains existed in 


AFTER Impact WITH 


THE CYLINDER 


the casting were removed by 


the an- 
nealing process, notwithstanding the 
disproportionate thicknesses of the 
metal in the cylinder. It also set 
at rest contentions made by many 
prominent engineers that so difficult 


a casting as a locomotive 
the 


greatly, could not be 


cylinder, 
thickness 
cast in 


in which metal varies 


steel. 
Hydrostatic Tests. 

[Interesting 

steel 


pressure 


hydrostatic tests of 


cast valves intended for high 
have also 
Steel Cast- 
Two, 2%4-inch 
thick, tested 
Fig. 4. 
9,900 
9,500 
cast 
34-inch _ thick, 
subjected to a hydrostatic test, which 


service 
the 
Machine 


water 
been Penn 
Co. 


7/16-inch 


made by 
ing & 
globe valves, 
to destruction shown in 
The A burst at 
pounds, while valve B 


An 


and 


are 
one shown at 
burst at 
T made of 
annealed, 


pounds. 8-inch 


steel 


burst at 9,500 pounds, is shown -in 
Fig. 5. Specifications, however, called 
for a test of only 800 pounds. These 
tests proved conclusively that cast 
steel is probably a more desirable 


metal for high pressure service than 
is ordinarily specified by engineers. 


Locomotive Frame. 


\n annealed, cast steel locomotive 








aS 











Fic. 4—CAstT 


TALVES 


TESTED TO DESTRUCTION 
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frame, one-half of which was almost 
bent 90 degrees without developing 


a fracture, is shown in Fig. 7. Th 
frame the 
to which it was shipped on accour 
of sand test b 
showed a tensi 
The c: 


Inasmu 


was rejected by railroad 
holes, 
from this heat 
strength of 68,500 pounds. 
bon 0.27 


frame 


although a 


was per cent. 


as the was to be broken 


for remelting in the open-hearth fu 


naces, it was decided to test it 

der the drop until broken. The 

of the drop weighed 4,000 pounds 
and was permitted to fall a distan 
of 50 feet. The ball was drop 
continuously for several hours w 


the frame was bent as shown, but 


fortunately no record was 


the 


kept 


number of blows. 


Vanadium in Cast Steel. 
This concern has also experimented 
successfully with vanadium, and us 
this 


speci fied. 


alloy in its mixtures whenever 


The fracture of a cast 














Fic. 5—Cast STEEL TEE WHICH 


AT 9,500 PouNpbs 


Burst 


steel test bar, unannealed, made with 


vanadium, is shown at B, Fig. 6 
It can clearly be seen that it has 
a much finer grain than the annealed 


test bar made without vanadium at 
C. The fracture of the unannealed 
cast steel test bar, containing n 


he 
and by com- 
the good effect 
are 


vanadium alloy, is shown at A. 
grain is very coarse, 
with C, 
annealing 


parison 
the 
lustrated. 

The 


open-hearth 


process clear] 


the 
the pr 


vanadium is added in 


furnaces in 


tion of approximately one-fourt 
One per cent of the charge 


is melted as usual, worked down 
0.4 


down” 


ore to about per cent c 


and is “shaken for th 
mainder of 


all of the 


the decarbonization. 


other alloys have 











de wit 
Fig. | 
it ha 
anneale 
diun 
annealet 
ing 10 
A. Th 
Dy ym- 
ffec 
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idded, including the ferro-mangan- 
se, the flame is “blanketed” and the 
anadium alloy is added in large 
ieces. About three minutes is re- 
uired for working throvgh the bath, 
vhich is meanwhile rabbled. Tap 
ing and teeming are then performed 
s usual. 


Cast Steel Saddles. 


in Fig. 8 are shown two lots of 
cast steel boiler saddles through 
which are cold-punched holes, %- 
ch in diameter. This is a _ very 
severe test for any casting, but the 
loss from this punching operation 
is very low, inasmuch as the saddles 
re carefully annealed. 


The plant of the Penn Steel Casting 
& Machine Co. comprises two foun 
lries. No. 1 shown in Figs. 9 and 
10, 1s equipped with three 30-ton 
icid open-hearth furnaces, is 60 feet 
wide with 22-foot bays, and is 632 
et long. No. 2 foundry, Fig. 11. 
is equipped with two, 2-ton convert- 
rs, and is 200 x 68 feet. The chip- 
ping shop, which is built at right 
ingles to the foundries, is 225. feet 


—— 


long and 75 feet wide. The pattern 
storage is three stories high, 203 x 
3) feet. The machine shop is well 
quipped with tools, electrically driv- 
en, and covers an area of 300 x 59 
feet. 
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Fic. 6—FRACTURES OF UNANNEALED, V 


Use of Chills. 


n the foundry no chills are used. 
ty rope is imbedded in the molds 
ent to the parts of the casting 
are to be chilled, and as_ this 
out while the molds are being 
led, it leaves passages through 
water is circulated immedi- 
after the mold has been poured. 
method of chilling has given 
ty satisfactory results, and obviates 
ldinger of the shifting of the chills 
rily used in the molds, and 


is a source of considerable 


Shop Order Blank. 


hop order blank on which is 
d the patterns of castings 


ANADIUMIZED AND ANNEALED CAST STEEL 


Fic. 7—Cast Stee, Locomotive FRAME BENT UNDER THE Drop 


to be made, together with their di- 
mensions, is shown in Fig. 12. Mim- 
eograph copies of this order are made 
for each department, and in this way 
every foreman has a knowledge of 
the work going through the shop. 
After the order has been received, 
a blank is filled out and sent to the 
pattern shop ‘where the patterns are 
roughly sketched in the shop order 
as shown. The dimensions are care- 
fully noted as well as the number 
of the patterns. Mimeograph copies 














Fic. 8—Cast Steet Boiter SapDLes 





20 


then are made of the original and 
the 
enable’ the 
7 
keep track 


and they 


distributed throughout shop as 
The 
gang to 


of each lot of 


noted. sketches 


cleaning easily 


castings 


are also readily sorted for the ship- 
ping department. Similar orders are 
also issued for all work for the vari- 


ous departments of the plant and in 


this way an accurate record can be 


maintained of all of the castings 
that 


ent of the 


are made for the shop, independ 


castings that are made 


for the trade. 


BRASS VALVE MIXTURES. 
The requisites of good brass valves, 
as recentl a prominent 


Re- 


ly outlined by 


manufacturer, ar as follows: 


eamiea wnin pee Waa 


» > gael b 


ai 
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than one or two concerns in 
the United States that have gathered 
In Table 1 are 


more 


data on this subject. 


given analyses of valves made by 
some of the leading manufacturers 
of the United States. The second 


analysis is that of a gate valve and 
In Table 


various 


the fourth of a globe valve. 


II are given the analyses of 
which are used ex- 


United States: 


radiator valves, 


tensively in the 


Table I. 
Copper, Lead, Tin, Iron, Zinc, 
vercent. percent. percent. percent. per cent. 
87.28 4.70 7.15 0.27 0.61 
76.60 13.16 4.08 0.42 5.74 
88.72 2.77 4.25 0.48 3.78 
85.33 5.02 4.01 0.42 5.22 
89.93 2.99 5.60 0.50 0.98 


ic. 11—GENERAL VIEW oF Sipe BLOWER 
Fic. 9—FurNAcE ENp oF Founpry No. 1 CONVERTER DEPARTMENT Fic 
sistance to steam, strength, ease of Table LI. 
casting and ease of machining. The Chick. Short 
first requirement is determined by the nessof diam- ; 
vi ' : gris ie metal eterof Copper, Tin, Lead, Zinc, 
use of a hardness testing machine. body, hex. per per per per 
ate . iches. inches. a cent, ent, t. 
his instrument is substantially a ‘7e> mens — mare ice a 
; : a 6/64 2 87.60 3.63 1.82 6.90 
graduated tube in which is placed 7/64 2 83.59 2.69 6.06 7.93 
< ; ; ' 6/64 2 89.50 4.43 4.22 1.92 
a definite sized steel weight which o/¢, 3 78.42 286 9.42 9.28 
‘ops from a constant level onto the 6/64 2 81.60 0.10 6.98 11.09 
drops ir ene ae ry 8/64 2% 83.26 2.83 5.57 8.27 
specimen to be tested. The distance 7/64 2 80.87 2.19 4.30 12.44 
i ; ; : 6/64 2! 80.59 4.01 5.00 10.18 
of the rebound of this steel weight, © 9738 ° «2269 ~—«10.93 900 


as measured on a graduated scale, is 


an indication of the hardness of the 


metal. This manufacturer claims that 


such a hardness testing is a very 


good indication of the resisting power 
of the the 


metal to action of the 


steam. Unfortunately, no data is avail 
able regarding the heat treatment of 
the metal that is ordinarily cast into 
valves, inasmuch as there are not 








STRENGTH OF CAST IRON. 
By W. J. Keep 
Question:—In your circular, “Mechan- 
that “the 
not to any 


Analysis,” 
cast 


ical you state 


strength of iron is 
great extent dependent upon its chemi- 
though 


cal composition phosphorus 


weakens it.’ Will you please explain this 
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statement, as I was under the impressior 
you had very conclusively proven tha 
the addition of silicon, thereby changin; 
the combined carbon, changed the strengt 
along with the shrinkage and chill. 
this is not the case what is it makes 
25,000-pound tensile strength cast ir 
differ from a 15,000-pound specimen 
Answer :—With the casting of a giv 
size, an increase of silicon in any brard 
of cast iron will change combined c 
brand of <¢ 
from 


bon into graphite. If a 
hard and brittle 
and 


iron is combined 


carbon consequently weak, by 


creasing silicon, enough combined c 


bon is turned into graphite to soften 
and strengthen the iron by removing 
brittleness, and this also enlarges the 
grain. A farther increase of silicon still 


1O—GENERAL View oF FouNpry No 


more enlarges the grain, thereby weak- 


ening the casting and incidentally it 
changes more of the carbon into graph- 
ite. The 


moved internal strains, but when farther 


increased silicon at first re- 


increased it so increased the tin ot 
cooling that the central portions of the 


casting contained spongy spots wich 
weakened the casting. 

Slow cooling in such a casting slightly 
into graplute 


changes combined carbon 


and the slower the cooling the co 


the grain and consequently the less 
strength. 

For the strongest casting, therefore, 
brittleness must be prevented and the 


iron must freeze or set in the shortest 


possible time so as to produce a close 
casting 


grain and vet not have the 


hard. 
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arch, 


[To produce these qualities in a very 
all casting which freezes very quick- 
on account of rapid cooling, the sili- 


1 must be high 
’ 


bon must be 


because the combined 


low. 





fo produce the same qualities in a 


ge casting, on account of its slow 
ling, its freezing must be hastened 


much possible. The 


1 


to accomplish 


as only practical 
this reduce 


the 


is t sili 
as low as possible 


cast 
machinable. This produces a close 


and have 


form grain and prevents 
With the 
strong 
is high and 


lor 


sponginess 
castings. 


for 


large same brand 
the 
casting is quickly 
large 
the 


iron small 
the 


strong 


castings, 
licon 


oled., 


on 


Ley 
ly 


castings the 


is low and cooling is neces- 


slow. 
the 
different 
ried for asting 

of cooling, b 
Slow 


1 coarse, 


or greatest strength 


the 


for 
silicon 


castings 
Sizes, be 


the 


should 


each c inversely as 
ut this is tica- 


of 


imprac 


cooling is the chief cause 


open and spongy grain and an 
ase of silicon makes the iron freeze 


slowly. 
ligh 


strong 


make 
make 


open a 


silicon iron which will 


small casting, would a 


casting fr 
nd the 


om too grain, 
low silicon iron which 


clo 


ci 
and 


would 
al a large 
uld 


s41] 
ldil 


casting with a 


brittle 


grain 


make a _ hard, 


casting. 
Strength 


or weakness is produced by 


physical condition of the grain of the 
The only practical way to influence 
physical 





structure is to vary silicon 
rate of cooling. High silicon for 
and low silicon large castings 
foregoing applies generally to all 
mixtures, but specifically to the use 
single brand of iron, or a given 
mixture in which silicon is the only 

le. 
wever, one brand of iron will 
a stronger casting than another 
ak ind and the reason for this will not 
it lained by any variation in chemical 
re- explanation must be that the 
her ns interlock in a_ different way. 
if suinder can produce an excep 
he strong iron by varying a mix 
lependently of the chemical com 
The strength may be increased 
ly treatment of the iron such as 
ite it in the ladle or by pouring at 
r temperatures, the chemical 
$s tion remaining exactly the same. 
nder should experiment with the 
he can buy to find which can 
1é ¢ ned to prod ( t S trongest 
st Wh he has found this, he 
e rol such a mixture by varying 
n and can determine the silicon 
either by a measure of the 
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shrinkage or by a chemical analysis 

White cast iron which melts at a lower 
temperature than gray 
most. The 


on 


shrinks 
cast 
grain. 


cast iron 


low shrinkage 


of 


of gray 
iron is account the open 


Just after gray iron freezes, the casting 


swells, and that 
the least shrinkage 
the shrinkage 


comes 


which swells most has 
As silicon increases 
decreases, and the iron be- 
softer. 


high 


from 


By the 


3.50 


silicon in foregoing we 


per cent, 
1.00 to 2.00 
+} 


castings the 


mean 2.50 to and 


by low silicon from 


per 
large 


In very silicon 


an 


21 


a mixture by the measure of shrinkage 
use one of test bar all the time, 
and having formed the shrinkage of this 


size 


test bar, when your castings are satis- 
factory, if the shrinkage increases, in- 


crease silicon in the next cast, and vice 


versa. 


If you employ a chemist he will de- 
termine the percentage of silicon in the 
by and if 
standard he will order 
of silicon. 


casting analysis is 


it 
an 


lower 


than increase 


As a general thing, in small castings, 


increase of strength accompanies an 
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may be below 1.00 per cent and the increase of silicon, and a decrease of 
casting still remain gray and machin- shrinkage, and vice versa 
able. The shrinkage of a la cast- But in every case, an increase in 
ing will be less than a small casting strength of the mixture increases the 
from the same iron, because the cool- strength of small and large castings ir- 
ing will be slower and the graincoarser. respective of .chemical composition. 

The strength of cast iron is more de An exception is made in the case of 
pendent upon the interlocking grain phosphorus, which has very little influ- 
formation than upon any chemical com- ence on strength if below 0.75 per cent, 
position, and with the same silicon the but weakens the iron if above 100 per 
strength of a small casting will be in- cent. 
versely as the strength of a large cast- Phosphorus causes the iron to remain 
ing fluid longer, to freeze at a lower tem- 

It is not pra il to make a test bar perature and increases the swell of the 
the same size as each casting, therefore, casting after it freezes, therefore it de- 
if vou control the amount of silicon in creases the shrinkage of the casting. 
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Effect of sand and oil on hose used in sand-blasting 


castings---Nozzles, 


NLY the best qualities of rubber 
O hose, especially made with a 

thick inner wall of pure rubber, 
will stand the cutting action of the 
sand [ length of time 
Any 
but that which is 
nally will not last long. In actual 
found that the wear 


tor any 


grade of hose may be _ used, 


not reinforced inter 
serv- 
ice it will be often 
on the hose is fully as great on the out- 
side as within, due to its being dragged 
over the rough castings, and if care is 
taken to this, life of the 
hose will be perceptibly lengthened. 


The best of hose may be spoiled by 


prevent the 


the operator kinking it under his arm, 


a convenient and very destructive way 


of stopping the flow of air and sand, and 
the habit should be guarded against. A 
further rule be that the 
hose be hung up at the end of the day’s 
attached to 


should made 


work on a curved hanger 


the side wall of the cleaning room. 


Effect of Oil in the Hose. 


One of the most destructive agents is 


oil in the air. Many engineer’s operating 
compressors arc liable to feed too much 
oil into the air cylinders under the im- 


pression that this lubrication is of ad- 
vantage to the compressor and to the 
valves and pistons of the pneumatic tools 


Asa 
the air is often thick with particles of 


used in the foundry. consequence 


oil, and these settling on the inner walls 


of the hose, chemical action taken place 


and, in a short time, the smooth, clean 
rubber surface becomes pitted, soggy and 


rotten, the sand is retarded, and the hose 


cuts through in a very short time. <A 

small quantity of oil, fed slowly and 

long intervals, will keep the air end of 
and not 


the compressor in good order 
make itself apparent in the | 


1OsK 


Size of Hose. 

The 
through the hose is 
the 


the center, flowing tl 


passing of the air 
similar to that in th 
swiftest 


nozzles, current 


rough a surround 


ing annular current slower velocity, 


and because of this it is desirable that 
the diameter of the | se be not too 
large, especially when a small nozzle is 
used. In this case it will be found that 


a portion of the sand will drop, by its 


own weight, from the outer current to 


their size 


yottom of the hose, until it accumu 
lates to an extent sufficient to stop the 
flow temporarily, when the sand will be 
expelled from the nozzle in a series of 
the 
lished, when the process begins again. 
This is especially liable to occur when 


form a 


gulps until normal flow is reestab- 


1 


I 
the delivery hose is allowed to 


hose of smaller diameter 
the 
throughout its entire area, less 
the 
heavier sand, the flow is even and con- 
smaller 


pocket. In a 


the velocity of air and sand _ is 


greater 


chance occurs for the lodgment of 


tinuous, for which reasons a 
hose of proper area is preferable. 

The greater velocity, of the current 
may tend to shorten the life of the hose, 
but it 
serious as it might appear, that the ob- 
jection is theoretical than actual, 


and that it is easier for the operator to 


will be found that this is not as 
more 


handle. 

With high air pressures, small nozzles 
must be used and with them small diam- 
eters of hose, to keep the velocity of the 
current at its maximum and to reduce 
to the minimum the inner surface of the 
hose exposed to a heavy pressure of 60 
to 100 pounds per square inch, and es- 
cape damage from bursting, if the nozzle 
becomes clogged. Wire bound hose has 
been used, but while the wire will pre- 
the 
the 


unprotected hose and its life is not much 


vent to some extent external wear, 


internal cutting is the same as in 


longer. Metallic hose, for which claims 
of durability have been made, has not 


been found to stand the cutting action of 


the sand long enough to warrant its 
continued — use. The hose couplings 
hould be of a simple form, as_ the 
hanks, which come in contact with the 
sand, will wear with more or less ra- 
pidity 

Nozzles. 

Sand blast nozzles are made in vari 
ous lengths from 1 to 6 inches, with 
hores from 1% to 1 inch, the usual sizes 
being M4-inch, 34-inch, ™“%-inch, 34-inch 


and l-inch. Nozzles are made of case 


hardened Bessemer steel, white iron, cast 
iron chilled, gray iron, or special mix- 


+4 


tures, but the life of any of these ma- 
terials is about the same, under the or- 
dinary conditions of use. No two noz- 


zles wear alike, one may last for a day 


and construction 
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or two longer, while another, from th 
same lot, will wear out in a few hours 
ocr even less. 
Efforts have 
some material that would withstand the 


been made to. obtain 
abrasive action of the sand, and special 
mixtures of iron and special alloys have 
been tried, but their durability has not 
extensive use. 
such as pure rubber wear 
equally fast and the material that will 
stand up to the work is yet to be found 
foundrymen 


encouraged their Soft 


materials, 


The make 
their own patterns and cast nozzles from 
convenient heats of hard iron, 
steel cores, properly smoked, which act 
to a certain extent, as chills. Attempts 
have been made to produce nozzles de- 


majority of 


using 


signed on calculated curves giving the 
theoretically correct lines of discharge, 
but these have proven of no value and 
have cut out within a few hours 


Size of the Nozzle. 


The length of the nozzle is important 
for if too long, say over six inches, th 
side wall is almost sure to cut through 
at a point about four inches from th 
inlet. 

It will be usually found that a short 


nozzle is preferable, as it does not afford 


an opportunity for the current of sand 
and side to 


swerve from side, 
whether due to the deflection caused by 
rough spot or an almost 
ceptible projection, sufficient however to 
change the course of the current, or to 
the natural action of this current. The 
flow of the current through the nozzle 
is practically the same as that of a jet 


} 


cf water through a tube, there is a cen 


air to 


some imper- 


tral core moving at the greatest velocity 
through a series of surrounding annulat 
rings moving at speeds, each one slower 
than the next as they extend from 
center of the nozzle, these speeds d 
pending upon the material of the con 
fining walls and the friction ther 

If the tube were perfect and frictior 


grain of nd 


each 
would be discharged in a straight 


tirely eliminated, 


but any change of direction of flow, 


1 
} 


irregularity of inner surface, deflects the 


particles of sand and air and imparts 


to them a glancing or ricochet move! 


which continues through the « 


length of the discharge pipe and nozzle 
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id will account for any extraordinary 

ear thereof. 
Nozzles are made tapering, to allow 
their being held in place by a simple 
rew follower nut on the nozzle holder, 
which is as satisfactory as making them 
straight and securing them in the holder 
a thumb or set 


screw, or straight 


with a projecting ring to rest against 
he nozzle holder. The perfect nozzle is 


t to be found. 


HIGH AND LOW PRESSURES 
FOR THE SAND BLAST. 


To the Editor: Referring to the arti- 
cle, “High and Low Pressure for Sand 
Blast,’ which appeared in the November 


number of THe Founpry, I beg to 
say, that many of the statements con- 
tained therein are absolutely incorrect. 


For instance, it requires approximately 
19 horsepower to compress 100 cubic feet 
of air from atmosphere to 80 pounds 
and 
the 


and 


pressure, with one-stage compression 
about 914 
same quantity to 20 pounds pressure 
not 15.94 and 6.28 as stated. 
As to the relative merits of 


horsepower to compress 


high and 
| low pressure sand blasts, it seems to me, 
that the fact that all latest 
chines embody the high pressure princi- 
ple and furthermore, the fact that 
f the low pressure blast manufacturers 


mere ma- 





some 


ve started to adopt the high pressure 
vith their machine, is ample proof that 
high pressure principle has some de- 


ided advantages over that of the low 
pressure. 

\ccording to this article a low pres- 

blast with a 33-inch sand nozzle re 


res 69 cubic feet of free air per min- 
while a high pressure machine, ac 
cording to the table, requires 191 cubic 


feet of free air per minute at 80 pounds 


ssure with a 33-inch sand nozzle. 
The writer has positive information, 
btained from actual tests with one of 


the latest sand blast 


t, due to its 


that this 
actually 


machines, 


construction, 


ed 77 cubic feet of free air per minute 
x0 pounds pressure with a 3¢-inch 
1 nozzle, and that it did at least 50 


per cent more work than a low pressure 
of well known make 

and 

fore apparent that the high pressure 

pre ferred 

this 


at 20 per cent 


ure ¥g-inch sand nozzle. It is 
iple is to be 


, ; ‘ 
‘ording to article, the low 
ure machine in question requires 60 

feet of free air 
] 


ls pressure, which according to the 


per minute at 20 
given means 10.99 horsepower since 
feet of taken 
the shop system at 80 pounds pres 


9 cubic free air are 


by means of a reducing valve. As 
tter of fact it takes almost 13 horse- 
r to compress this amount of air to 
unds the high 


feet at 


and as 
ire blast requires 77 cubic 


pressure, 
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8c pounds pressure or about 14% horse- 
the 


power, extra 1% horsepower over 
the low pressure machine will do over 50 
per cent more work than the latter. 


In addition to the above advantage, the 
high pressure machine in question is con 
structed in such a way, that the moisture 
iii the air cannot clog the blast or affect 
the operation of the machine — Further 
sand 
supply being adjusted by the air valve, 
which 


more, there is no sand valve, the 


obtained in the 


low pressure, closed hopper type of ma 


results cannot be 


chines 
A. E. HoERMANN 
To the Editor: In stating the hors« 
power required to operate sand blasts 
under different conditions in the article 


which appeared in the Foundry, Novem- 
ber, 1908, the actual dynamic horsepower 
for one-stage compression was used, be 
ing taken from the standard table in a 
catalog published by the Ingersoll-Rand 
No 


Co. allowance was made for fric- 
tion, as this will vary under different 
conditions and with different types and 
sizes of air compressors, Io to 15 per 


cent being the allowance given in this 
table this 
percentage may be exceeded, and it was 
state 
terms that would represent the minimum. 


to cover this. In some cases 


deemed advisable to any work in 


The differences referred to arise simply 


from such calculations as—15.94 hors« 
pewer plus 15 per cent or 2.38=—18.32 


horsepower, and 6.28 horsepower plus 15 
per cent or .93 

The fact that some of the sand blasts 
recently placed on the market are cd 


7.21 horsepower 


signed for high pressures is not evidenc: 
that high pressures are better than low 


pressures. Upon investigation it will 


found that some of these machines can 
only be operated under high pressur« 
and depend upon this to create a suffi 
cient vacuum with which to raise the 


sand. 


Many of these machines were d 


signed to take advantage of conditi 


in a large number of foundries wher 


ar air pressure of from 80 to 110 pounds 


is carried to operate pneumatic chipp 
rammers, vibrators, etc., and that 


of power is sustained ordinarily in r 


ducing these pressures to 20 or 30 
pounds, usually employed for the sand 


blast 
There 


has been no ad 


pressures by the established 


ption of 
makers of 


sand blasts, all of whose machines 


operate under any pressure up to the 


limit of safety, or that required to burst 


the tank, and a statement on their part 


does not imply either their adoption of 
high pressures or recommendation; on 
the contrary, it will be found that the 
majority of them will recommend low 
pressures when available, because ma- 


chines of this type will do as muc 


actual work as high pressure machines, 


with less consumption of power, allow 
the use of a larger nozzle and a greater 
range in the grades of sand, make less 
dust by not the are 
easier on the operator and are safer. 


shattering sand, 
Let us look into the matter of power 
the air 
foundry using pneumatic tools, assuming 


used by system of a modern 


that there will be 





cubic feet cubic 

per minut feet 
Bench hammers ....... 10 30 
Floor hi 17 34 
Chipping hammers...... 25 125 
Vibrators c..ccces gare aos 8 48 
Motor hoists ietaeaee Se 90 
OGG. 606 cwawwae deans , 327 

This makes a total of 327 cubic feet 


of free air per minute under 100 pounds 
pressure. 


The power required to operate these 


tools will be 3.2718.15=59.35 horse- 
power, without allowance for friction. 
lf a sand blast with a 14-inch nozzle 


is used, there will be required 103 cubic 
feet of free air per minute under 100 
1.03 X 18.15=18.69 


horsepower additional, without allowance 


pounds pressure, or 


for friction. If the pressure for the 
sand blast is reduced from 100 to 20 
pounds and a 14-inch nozzle used, 123 


cubic feet of free air per minute will be 


consumed and the power increased by 


1.23 18.15=22.32 horsepower, without al- 
for But if a 
compressor be installed for a 


lowance friction. separate 


low pres- 


sure sand blast, the consumption of air 
per minute under 20 pounds pressure, 
which will do the work, with a ™%-inch 
nozzle will be 123 cubic feet and the 
power, 1.23X6.28=7.72 horsepower, with- 
ut allowance for friction. The differ- 


ence in power between that required for 
inch nozzle under 100 pounds will 
18.69—7.72—10.97 horsepower, and be- 
n that required for '%4-inch nozzle 
under 100 pounds, reduced to 20 pounds, 
will be 22.32—7.72=—14.60 horsepower. 
Figuring the value or cost per horse- 
power per annum at $50.00, the saving in 
re 


he first 


$s 18 50, 


instance will be 10.9750- 


and in the second, 14.60 50= 


$730.00, or ample to pay for a separate 
compressor in the first year, and to con 
stitute a decided source of profit there- 
without 


for friction, being the minimum. 


after, these figures, allowance 
Econ- 
my of power cannot be overlooked and 
hese facts being presented to the atten- 
tion of blasts, 


rospective, argument in 


users of sand actual or 


the favor of 
will fail to convince. 
the sand blast 


rounded by mystery and but little atten- 


igh pressures 


In past years was sur- 


n was given to it or to its consump- 
of air, unless the compressor was 
found to be too small, when some care 


would be taken to remedy this, but now- 


adays, when every foundry is reaching 


out for work and many are taking in 
whatever they can solicit, outside of their 


regular established lines, and at prices 
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that are low, this close competition and 


fight for existence has forced the sub- 
ject of economy in power, as well as in 
labor, to the front, and the sand _ Dlast 
is receiving, in turn, some of the atten- 
tion it merits. 

As to the statement of the saving in 
air effected by a certain high pressure 
sand blast, it is well known to makers 
of these machines that the actual con- 
sumption of air is lower than that stated 
in the standard table of quantities per 
minute under various pressures and dif- 
(Cox), but 


for a user to in- 


ferent diameters of nozzles 


as it is not uncommon 


stall a compressor of as small a size 


as he thinks will do his work, and espe 
cially as there is from the first minute 


of operation a constant wear on the 


nozzle, rapidly increasing its diameter 


and consequently the quantity of air per 


minute, it is good judgment to state 


the amount of air required, substantially 


that given in the _ table referred 


to, without deductions If this quan 


tity is provided, no complaint will arise, 


and any extra air is readily utilized 
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Statements of the comparative amounts 
of work done by two machines working 
under different conditions, while possibly 
interesting to those making the test, fail 
in value and are not convincing to the 
average user for the reason that they do 
this the 
quantity of air consumed was found in 


not, as in instance, state how 


the one machine, and whether the same 


care and means to gage the quantity 
were exercised with the low pressure 
blast, which would undoubtedly, for 
the reason above stated, have shown a 


smaller consumption than that assumed. 
The statement of the work done is in- 


definite, whether the comparison was 


made in actual square feet of surface 


cleaned or in number of castings of 
similar weight and pattern is not given. 


Very 


means of 


few of such tests prove accurate 


comparison because of this 


indefiniteness, and further, because in 
but the 


cleaned, means of handling, actual con 


few foundries work to be 
ditions of cleaning and personal 
similar, J. M 


equa- 


tion are BETTON 


SECOND MEETING OF INSTITUTE 
OF METALS 


HE Institute of Metals, the new 
association organized in Grea 
Britain to specialize on non 


ferrous metals, held its second meet 
ing at the Institution of Mechan 
jical Engineers, Westminster, Lon 
don, England, January 19 and 20. Sir 


William White presided, and announced 
his reelection as president, the vice presi 
dents being, Prof. Gowland, vice Admiral 
HJ. Oram; i. D.- 
H. Cookson, Neweastle-on 
Gerard Muntz and Sir Henry A. Wiggin, 
Birmingham. The members of council 
are: G. A. Boeddicker, J. A. Bayliss, A 
E. Seaton, Birmingham ; Gray, J 
T. Milton, Prof. T. K. Huntington, | 


Bonner, of London; 


Tyne; Sir 


R. K 


Ristori, London; J. Corfield, FE. Mills, 
Swansea; G. N. Nisbett, Mr. Prescott 
and C. H. Wilson, Sheffield; honorat 
treasurer, Prof. T. Turner, Birmingham ; 


Prot. i: (.H.4 
Manche 


treasurer's r¢ 


honorary secretaries, 


and W. H 
Turner 


penter 


Prof. 


Johnson, 
the 
an income of £665 and a 


read 
port showing 


balance in hand of £430, subscriptions 
having been paid by 273 members. The 
special fund for preliminary expenses 
had realized £82 \ special appeal Was 
made for £200 to cover office expenses, 


devoted 
to the publication of a journal and 
objects of the Institute 


and the balance in hand is to 


other 


The meeting, which was not so numer 
ously attended as the one at Birmingham, 
was devoted largely to the discussion of 


+ 
ts 


papers read at’ Birmingham, extrac 
from which have already been published 
An 
per, however, was presented by Sir Ger 
ard A. Muntz, entitled “The Relation Be 
tween Science and Practice and Its Bear 
the Utility of The Institute of 

The paper as a whole pleaded 
declaring that in the 
field the hand of e 
man was raised against his neighbor. In 


he scientist 


in THE lFounnry. additional pa 


ing on 
Metals.” 
for co-( peration, 


non-ferrous metal 


the future the manufacturer, t 
the 
The 


meetings on Tuesday afternoon and even 


and engineer, should cooperate. 


remaining portion of the three 
ing and Wednesday morning were de 
voted entirely to the discussion of papers 

The 
paper 


a desire 


discussion of Sir Gerard Munt 


forth several 


that the 


drew expressions of 


work of the technical 
experts might be made of more practical 


service 


The Small Brass Founder. 


WV. H. 


half 


Manchester, 
on b f the small brassfounder, said 


he represented the class that 


Johnson, 


speaking 


have the advantage of a work’s labora 


tory. As aluminum had come forward so 


is unable to 
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inarvellously during the past few y 
they wanted to know how to make us 
it to replace either tin or copper, and 
had joined the society with the obje 


increasing their knowledge. What 
needed were a few simple facts ré¢ 
applicable. He hoped that the s 


would be joined by the smallest b 


founders. It was very essential. al: 


know where information could be fc und 


by those who were unable to mast 


mass of technical details. 

An interesting discussion follow 
the paper presented by J. T. Milto: 
titled “Some Points of Interest Cor 


ing Copper and Copper Alloys.” 


Mr. Seaton said that when making iron 


and copper castings, time played an im 
portant part because of its 
the carbon 


amount of taken 


thought the excellent quality of br 


produced by the Peruvians and Egyptians 


fact that 
were not in such a hurry, and were 


were due to the these peopl 


ly concerned with getting good material 
He could not help thinking that some of 


the mysterious changes in copper wert 


due to the introduction of sulphur. Ey 


in its purest form, copper contains 


considerable amount of sulphur 
sometimes renders it “cold 
added that all foundrymen 


know what part aluminum 


short.” H 
want 
plays i 
physical change which makes the « 
ence between tin bronzes and 
bronzes, the latter being improved | 
addition of aluminum, while the { 
are not. He said that crystallisation pl 
an important part in the case of 
brass castings such 


and he 


as propeller bl 
was astonished to find how 


these crystals are. Many years agi 


experimented with lead bronzes 
found that the slightest intermixtur: 
lead reduced the strength. Yet lead 


very largely used for improving th 


or and softening bronze. He 11 
that brass foundrymen expect too 
from what is called “work” in 


It is essential to cool as rapidly 


evenly as possible to get finen 
crystal and the best strength, and 

tained excellent results by plunging 
metal oil at a 


degrees Fahr., and then dropping 


into 


to actual coldness. 


Treatment of Copper. 


Prof. Gowland considered that 
nealing of copper in a smoky atmos 


was quite sufficient to account in 1 
extreme brittleness. Con 
of copp¢ Es 


the smoky flame removes the oxyg 


for 


cial e contains oxide 


pper 


a short time and entirely changes 


molecular condition. That is true 


all the ordinary temperatures. Thi 
no doubt definite temperature at 
‘opper could be best annealed, and 
that the 


temperature is reached 


effect pon 
up. He 


temperature of 30 


mi CmeS INE 


Peo BET 


pre 
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nust be kept for a certain time at that 
oint. Unfortunately, he said that works 
arrying out very important operations 
lo not use the pyrometer. With regard to 
he ancient bronzes he found from an- 
lysis that they contained all kinds of im- 
\urities and their hardness is solely due 
» hammering. Nobody introduced lead 
nto copper-tin bronzes to secure strength. 
ead permits the metal to be cast at a 
lower temperature. In casting bearings 
he found that the metals for heavy bear- 
ings came out more satisfactorily if they 
contained from I to 2 per cent of zinc. 
His experiments with an electro-type of 
copper that 
were due to sulphur. 


showed unsound castings 
The use of a solu- 
tion of copper-sulpnur accounted for the 
minute cavities. 

Mr. Milton, who briefly replied, said 
that he had found in many cases, Muntz’s 
metal did not last as well as copper, es- 
pecially for sheathing. Engineers do not 
think that metals with large crystals are 
Yet, 


yery many large bronze castings have im- 


is reliable as those with small ones. 


mense crystals, 34-inch across, which give 
and deal of 
Brass founders prefer lead be 


satisfaction show a great 
ductility. 
cause it makes the art of brass founding 
easier, while engineers put lead into gun 
metal in the belief that it makes sounder 
castings. The 

traditions 


value of lead 1s one of the 


which is not founded on 


Evening Session. 
The evening meeting was mainly de- 
ed to the paper by J. T. W. Echevarri 


“Aluminum and of Its Uses,” 
vhich yielded a very interesting discus- 


Some 


n. Mr. Ristori thought that aluminum, 
of its lightness, should 
shipbuilding, 


be more 
but 
ny years ago he got an order from the 


iuse 


ensively used in 


nch minister of marine for a propel 


to be cast of aluminum-bronze. It 
to be 14 feet in diameter. The cast 
ng was made, and while it was some 


g like a propellor in appearance it 
f blow-holes, 


h the marine inspector instantly re 
] 


nothing but a mass 


Philip, admiralty chemist, said that 
of 
inum used in bronzes, and to a con 
ible extent 
he had 
extraordinary 


is evidently a large amount 
How- 
the 
why that 
sion took place was an interesting 


for propellors. 
corrode in 


seen them 


way, and 


ion for shipbuilders and engineers. 
thought a diffi- 


was the inability to solder alumi- 


f. Turner serious 
Mr. Seaton described his experi- 
He 


d strong castings for boiler mount 


in casting aluminum bronze. 


but they were so porous that they 
not stand the 
The 


working were in a long needle-like 


and would 


use less 


iry hydraulic tests crystals 


fairly interlaced and interlocked. 


“TRE FOUNDRY 


Bronze Propellors. 


Mr. Echevarri, replying, said that dur- 
ing the last 18 he had made a 
number of aluminum-bronze propellors 
for admiralities in France and England, 


years 


and he had never come across a case of 
corrosion. Aluminum could be rolled in 
steel mills quite easily. Cast ingots could 
tensile strength in 
plates of 16 to 18 tons per square inch 

The Wednesday 


morning, was mainly devoted to a 


be rolled to give a 


concluding session, 
dis- 
cussion of the paper by Mr. Philip en- 
titled “Sqme Notes on Phosphor Bronze.” 

Prof. Huntington said that the metal- 
lographic method of phosphor- 
bronze was sufficiently near the truth for 
practical purposes, and was as likely to be 
correct as the analytical method. The 
most important effect of phosphorus is 
in the removal of the oxygen. 

Mr. Seaton cited instances of the lack 
of endurance of phosphor bronze bearings 
on Atlantic 
opinion that 
tained when 


testing 


steamers and of tl 
the best 
the metal contained only a 


trace of phosphorus 


Was 


e 


results were ob 


DIFFICULTIES WITH A YEL- 
LOW BRASS MIXTURE. 


Ouestion:—We 


to make brass castings for a large au 


have just commenced 
tomobile manufacturer, but we 
ing trouble 
low mixture. It 


are hav 


considerable with our yel- 


brass 
60, 


consists of cop- 


dark 


mix- 


zinc 40. It is 
like a 


ture, although we use‘ingot copper ex- 


per and very 


and looks very much scrap 


clusively. Our zinc is melted 


tops. 
Furthermore can you advise us the | 


LOS 


scrap, 


into ingots made from fruit jar 


in melting yellow’ brass, manganese 


bronze and phosphor bronze? 


Answer:—You can improve your mix- 
ture by the addition of aluminum, sili- 
con, manganese or iron. Aluminum will 


strengthen your alloy and will make it 


run freely. However, it will cause dross 
in heavy skillfully 
handled. Pour as cool as possible and 
use from five to eight ounces of 


castings if not 


alum- 
Sili 


as aluminum as 


inum to each 100 pounds of metal 
con has the same effect 


it strengthens and imparts fluidity. It, 


Accident due to Slight 
1.—Personal carelessness 1,974 
2.—Careless work 516 

Inattention in shop ....... 27 
i Intoxicants .... 5a ck kane { 


5 Smoking 


6.—Unavoidable accidents ....... 1,547 
7.—Neglect of safety devices ... 83 
8.—Disobedience of orders ...... 79 
9.—Taking chanceS ...cccccccece 118 
10 Inferior materials used ..... 24 
11 Employee’s ignorance ) 


Total 


shrink and 


dross quite as much as aluminum. 


however, does not to 
Never 
use it in any alloy containing lead. Use 
from 1 to 2 per cent of 10 per cent 
silicon-copper. Manganese must be used 


Melt 


manganese-copper 


run 


in alloy with zinc. five 
30 per and 
add gradually nine pounds of ingot zine. 


Pour this 


pounds 


of cent 


into ingots and use from 


2 to 6 per cent. The castings come out 
of the sand a pleasing brown color, but 
if too deep the 


decrease manganese- 


zinc. the form of 
tin plate, but it is best used in the form 
of a salt, and unless well versed in the 
metallurgy of copper-iron alloys, I 
would not recommend its use, although 
it gives much better results than any of 


Iron can be used in 


the elements mentioned when properly 
used. The loss in melting yellow brass 
is a variable quantity and may range 
from 3 to 10 per cent, according to the 
skill of the melter. When the metal 
flares furiously, forming zinc oxide 
crusts on top of the alloy, the loss is 


high, but using aluminum or silicon the 
metal should flare but feebly, the loss 
in consequence being much smaller. 

K. K. 


ACCIDENTS IN FOUNDRIES. 


A preliminary report of the committee 
appointed at the Toronto convention of 
the American Foundrymen’s Association 
to investigate accidents in foundries, and 
to suggest methods of prevention, has 
been submitted for the consideration of 
the members of this organization. Let- 
ters were sent to all of the foundries in 
the United States and Canada, and 1084 
replies were received. No accidents were 
reported by 651 foundries, while the re- 
maining 433 reported a total of 5242, 
eleven of which were fatal and 424 ser 
ious. Of the 433 concerns reporting ac- 
cidents, 345 estimated the cost of the 
damages at $29,838.42, while one foundry 
was entirely destroyed. Premiums 
aggregating 


on 


accident policies $48,679.58 


were paid by 190 foundries. Many of the 
letters contained references to safety de- 
vices that had been introduced, and these 
will be referred to in detail in the final 
report of the committee. A summary of 
the accidents reported follows: 


Fatal 


Serious Total No. reporting Loss 
140 4 2,118 123 $10,106 39 
39 555 33 4,643 25 
23 250 19 612 00 

3 7 4 33 00 
and 

1 foundry 

159 3 1,709 90 6,858 35 

7 1 91 9 702 00 

12 2 93 20 3,531 50 

24 142 27 2,093 18 

4 28 5 123 25 

13 1 49 15 1,135 50 

424 1} 5,242 345 $29,828 42 
and 


1 foundry 






















































MOLDING LOCOMOTIVE CYLINDERS’ 


Every phase of foundry practice relating to the production of locomotive cylinders 


is comprehensively discussed--lron mixtures for hard and soft castings 


MANY improve 
ments have ‘been 
made in the 
methods of mold- 
ing and cast 
locomotive cy 
ders in recent 
years. The use of 
more powerful 
locomotives ne 
cessitates the use 
of heavier cast 


ings of good 





quality, and the 
burden has fallen on the foundryman 
engaged in this line of work. Dry 
sand molds should be used and the 
quality of the sand is almost of as 
much importance as the iron mixture 


Sand. 


An open, gray sand containing some 
loam that will not require cinders 
and similar material to carry off the 
gases should be used. Cinders weak- 
en the mold and permit the castings 
to swell. The use of sawdust in the 
facing sand mixture shculd also be 
discouraged. Of course, there are 
undoubtedly localities where the prop 
er sand is not obtainable, yet cinders 
and sawdust should be avoided 
wherever possible, as they have a 
tendency to weaken the mold and 
the sharp edges are easily broken 
off while the cores are being set. 
A good sand mixture for this work 
consists of 40 parts of open, sharp 
sand or ordinary gray, building sand 
55 parts of molding sand, such as 
is uscd generally for heavy green 
sand work, and 5 parts of flour 
This should be thoroughly mixed and 
wet with a thin clay wash. 

However, the percentage of flour 
is largely governed by the quality of 
the molding sand in the mixturs« In 
some cases, where the sand is of 
such a nature that it will bake very 
hard on the casting, more flour should 
be used. The facing sand mixture 
should contain flour in the propor 
tion of one to 30, or one to 20 


*This article was awarded the 
cylinder practice in the contest conducted by 
THE Founpry 





mold buckles 
percentage of 


new material 
and should be used next to the pat- 


the facing mix- 
The mistake is frequently made 
of using a good facing sand next to 


a heap sand that is too fine for this 


are usually very expensive and swell 
out of shape when left in the sand 


Causes of Defective Cylinders. 


the result of irregular thicknesses 
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BY PAUL R. RAMP 


of metal, molds insufficiently ied, 
an improper method of casting, the 
temperature of the metal and the iron 
mixture. The irregular thickness 
of the metal is difficult to overcome, 
inasmuch as it is impossible to re 
duce many of the heavy parts, al- 
though the designer can be of great 
aid to the foundryman by providing 
as uniform a thickness of metal as 
possible. This difficulty can, to some 
extent, be overcome by the use of 
chills, by which uniform cooling cai 
be brought about, 


Molds Improperly Dried. 


A mold not thoroughly dried will 
generate steam when the mold 
poured, and this will permeate th 


heavier sections which remain liquid 
longer than the thinner sections. Tl 
steam forcing its way through the 
metal, forms a passage where prob 
ably great strength is required, and 
this usually results in cracking the 
casting before it has cooled, or short 
ly after it has been in service. These 
defects are frequently diagnosed 

shrink holes by the foundryman, wl 


sand | r 
Bore. Core \ { 
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1—Cross-SEcTION 


prize on steam 


The Foundry 


CYLINDER AND SAppLE Motp Mapt 
IRON FLASK 
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large feeding heads to overcome The molds should be rammed hard, flask provided with heavy trunnions 
the trouble, when, in fact, it is only the harder the better. A heavy fin and flanges. All of the trunnions are 
ssary to thoroughly dry the mold. is unnecessary if the flasks are prop- cored as shown at T, and this fre- 


ie temperature of the metal is of erly constructed. quently prevents a fracture in this 
the utmost importance. There is less part of the trunnions, resulting from 
; - Flasks. 7 : 

er of cracks when the mold 1s shrink holes when this piece is cast. 

ed with hot metal than when the Too many foundrymen try to in- All molds should be clamped rather 


| is dull. This difficulty is partly 
to the formation of cold-shuts 


resulting from dull iron. The iron Basin |: 7 
nixture should be given careful at- } 
mn at all times. The © slight- “J | Cope 


st variation in the iron almost 
nvariably results disastrously. Shrink 


1 


s can be overcome entirely pro- 





] 


ided the proper sand is used, and a , Te ' } 





ble iron mixture is adopted. Fre- 
wently, iron mixtures are changed, Drag 
hen the only difficulty is due to in- 
uficiently dried molds. 


Shrink Holes. 7 ‘—~ 2 


\n iron mixture high in sulphur 
ind low in silicon may also develop 


Down Cate 


shrink holes. In such cases, iron 
igh in manganese will eliminate the 
' 


ulphur and reduce the shrinkage } . tt 








rovided the iron is cast hot. The a : Ww 
. "oss Gale 





ethod of feeding the risers on 
ylinder castings may also in a way 
ct the shrinkage. However, if 





proper sand mixture is used for 
ng the cores and the mold, and 


{KI 








1 


he flask is properly constructed ales 
shown in Fig. 1, the feeding of Fic. 3—MrtHop oF Gatinc to Avorn A Crackep Stret Pipe 

rs can be eliminated, as the ex- 

nsion of the mold and the cores crease their profits by using flasks than bolted together, and the clamps 
control the shrinkage. In such that are not sufficiently strong for in position are shown at P. Clamp- 


ses it is advisable to chill the risers these heavy molds, and many that are ing is preferred to bolting because 


soon as the mold is poured to used resemble crates or baskets, and it is easier to determine how tight 

the expansion of the cores are entirely unsuited for the work the mold is being clamped when 
forcing the molten metal out for which they are intended. In Fig. clamps and wedges are used than 
mold through the sink-heads. 1 is shown a properly constructed when bolts are being drawn up. A 


heavy flask will also overcome the 


RR ty straining of the casting. 
SNE ‘eed es ‘om ag The Mold. 


Port Coren 







Evhaust . ° : 

| | L Diienlagt L \ cross section of a locomotive 

be SE ec ne cylinder mold ready for casting is shown 
Reece LITE See in lig. 1. The saddle core simplifies 

7 : Main ware ea a 
NSE V 


the molding operation by overcomin 
Borel Core & i of 8 






the necessity of using a_ three-part 
flask in which cylinders are generally 


pose: 


Vent Passage 








S 
= Lightening molded. A portion of the exhaust 
7 ont Lire Steam ‘ 
= TL Openinys Core core as well as the live steam and 
2 ah Core ‘ - . 

2 : : the lightening cores are also shown. 
rs The exhaust, live steam and _ port 
~ cores are made to fit around a pis- 

ton valve core. These cores are held 
; in position by the use of cast iron 
‘| Echuusel anchors, with the exception of the 
Ly pening) lower end of the exhaust and live 
Port Core@ Core 


steam cores, which are secured by 
wrought iron core hooks extending 
through the bottom plates. The 
The Foundry vent openings for the exhaust and 

—SrcTioN oF CyLinper Motp at A A, Fic. 1. THis Atso SHows THE Loca- steam cores are carried through the 
TION OF THE CORES IN THE MoLp bottom plate, while the vents from 
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Fic. 4—Piston VALVE COorRE 
the lightening cores are carried 
through the cope. The vents from 
the port cores are connected with 
the main vent passage in the piston 
valve core, as shown in Fig. 2. The 
connection between the steam and 
exhaust cores with the valve core 
is also shown. 

The Cores. 
The production of the cores for 
these molds should be given careful 
attention. The port cores are dried 


in iron forms, while the exhaust cores 
are dried on iron plates to hold them 


in shape. Great economies can be 
effected by the use of these irregular 
shaped core plates for all of the 
cores that do not have one flat sur- 
face. When these plates are used 
there is litthe complaint from the 
variations in the thickness of the 


All cores should 
be provided with vent passages, and 
the practice for 
venting purposes is not to be recom- 
nearly as 
reliable as large vent passages formed 
or ropes and the 
when the latter 
practiced. 

A piston valve core with the port 
attached Fig. 4. 
should exercised in 


metal in the casting. 


of using cinders 


mended. Cinders are not 


rods cores are 


of 


by 
stronger method 
venting is 


cores is shown in 
Great 
connecting the vent passages of these 


sand 


care be 


cores or a containing 
will result. The various 
of the core that the 


exhaust passage are shown in Fig. 5, 


barrel 
and slag 


sections form 


and in Fig. 6 the exhaust core is 
shown assembled. The live steam 
core is shown in Fig. 7, as well as 
one-half of the exhaust core. The 
steam core is shown at A and the 
exhaust core at B. The two lighten- 
ing cores that cut out the space be- 
hind the steam and valve cores, and 


in front of the lower portion of the 
8 


is 


exhaust shown in Fig. 
The saddle core sections 


shown in Fig. 9. This core does not 


core, are 


in two 


WitH F 


ly in 
lem. 


gate 


-orT Cores ATTACHED 


at t 


as 

require much venting, but aids great- reac 
simplifying the molding prob- of 
One of these castings ready for the 

shipment is shown in Fig. 10. No 


down the depth of the cope at th 


pouring basin. 
of getting sand into the gates 


inlet B is made much larger than 
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Ss 


ts and building on a green 
It obviates the dan 


ces the labor required in 


sembling the mold for casting. 


arrangement shows the g 
the basin to the down-g 
an inlet is cut into the mold 
This gate used to liven up 
metal over the barrel core. At 
lower end of the down-gate he 


1 te, 


+ 


at 
is 


A. This is done to force m st 
of the metal to flow into the m |d 
his point. The various cores «ct 
skimmers of the iron before it 


hes the more important secticns 
the molds. Risers are used at 
highest points of the flanges, 


flow-off gate is provided as th 


; is not considered gwod practice. If 

Setting the Cores. the iron will not lay to the mold 

In setting these cores in the mold without the use of a flow-off gate, 
it is good practice to use a cheap which is an unnecessary’ expense, 
grade of putty to form the joints the sand from which the mold and 
between the cores and the mold in cores is made is not of the proper 
the prints. Putty is better than clay quality. The method of gating a 
and by its use the danger of scum cylinder mold depends upon the de 


and sand in the castings is obviated. 


sign 


entirely, and if this is not care- 


The molten iron also lies quietly fully considered, trouble will ensu 
against the putty. A loud roaring of Pacen Valve Cotiadec. 

the vents when one of these molds 

is being cast is an indication that An outline of a piston valve cylin 
the cores were not sufficiently dried, der in a flask is shown in Fig. 3 
or that the sand from which they A cylinder of this type, if gated, 
were made is too close. This should as shown in Fig. 1, will develop 
be remedied at once to prevent the cracks in the steam and_ exhaust 


further production of de‘ective cast- openings at QQ. This is the result 
ings. of the metal flowing into the mold 
at S and when the mold is filled t 

Gates and Runner. the level shown at QQ, it remains at 

The method of gating the mold this height while the additional met 
is clearly shown in Fig. 1. The cope al flows in the direction indicated 
half of the flask is made deeper than by the arrows to W, and until this 
necessary to provide space for mak- part of the mold is filled to the lin 
ing the pouring basin in dry sand QQ. While this metal is inactiv 
shown at 1. The spaces marked 2, on the gate side, a crust forms over 
3 and 4 between the bars in the cope it and when the parts of the mold 
are not rammed full of sand. This shown at Y and W are filled t 
plan is much better than cutting the level shown at QQ, the metal 
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Fic. 6—ASSEMBLED EXHAUST CORE 


begins to rise uniformly throughout 
the mold and it frequently fails to 
raise this crust with it, which causes 

cold-shut at this point, which later 
develops into a crack. To. over- 
come this difficulty a cross gate 
should be used as shown in Fig. 3, 


vhich leads directly from the barrel 


to the saddle section of the casting. 
This causes the metal to rise uwuni- 
formly in the mold. The inlet gates 
re indicated by R, T and S. The 
gate T is used to liven the metal 
this point. 
Iron Mixtures. 
The iron mixtures used for these 
castings depend largely upon the 


Some 
lemand a hard cylinder with a high 


specifications of the railroads. 


tensile strength, while others specify 
hard bush- 
foundryman the latter 
neverthe- 
this 


fter castings and use a 


For the 


n is more satisfactory, 


s, every foundry engaged in 
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CuHeEsT Core 


YNE-HALF OF THE EXHAUST CORE 


STEAM AND 
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line of work must be in position to 


produce castings according to speci- 
fications. 

For hard cylinders the following 
mixture has given excellent satisfac- 


tion: Wharton pig iron, 1,300 pounds; 
Shenandoah pig iron, 200 pounds; 
scrap, 500 pounds. This 
mixture, if properly melted, will pro- 
duce iron having a tensile strength 
of 32,000 to 34,000 pounds per square 
inch, and the 


cylinder 


shrinkage will average 
0.28 in two feet. The mixture will 
show approximately the following 
analysis: Silicon, 1.69 per cent; sul- 
phur, 0.145 per cent; phosphorus, 
0.770 per cent and manganese, 0.351 
per cent. 
The brands of iron mentioned 
above are not absolutely necessary 
for the production of the proper 

















Fic. 8—TuHe LIGHTENING Cores 


mixture. A 
with 10 
per 


iron 


steel] 


together 
scrap, 10 
and 25 per 
will 


satisfaction, although the 


soft pig 
per cent of 
cent of car wheels 


cent of scrap_ cylinders also 


give analy- 
sis should approximate the one given 
No. 4 
charcoal pig iron can be used to ad- 
this 
will, to a 


as nearly as_ possible. A 


vantage in work. 
No. 1 


obviate the 


Charcoal pig 


iron large extent, 
caused 


by the irregular thicknesses of metal. 


danger of cracks 
Pig iron, high in manganese has fre- 


quently overcome the cracking of 


these cylinders when all other medi- 
ums failed. 
More 


cracks by 


trouble is from 
internal 


tensile 


experienced 
where a 
hard 
Great 
be exercised in the se- 


strains 


high strength and a 
wearing surface are 
should 


lection of iron for this mixture. 


specified. 
care 


Mixture for Soft Cylinders. 
For making soft cylinders the fol- 
lowing mixture will give good results: 
No. 2, charcoal pig iron, 400 pounds; 


29 
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Fic. 9—Tue SappiLe Core 
SECTIONS 


MADE IN Two 


No. 1, Hamilton pig iron, 400 pounds; 
No. 1, Dayton pig iron, 400 pounds; 
No. 1, Ashland pig iron, 8 per cent 
silicon, 100 pounds 
scrap, 1,200 pounds. 


and cylinder 
It is good prac- 
tice when only one cylinder of this 
kind is made per day to charge the 
cylinder mixture into the cupola dur- 
ing the first part of the heat to pre- 
vent its mixture 
in the 


with the other iron 
furnace. 

The practice of making steam cylin- 
ders outlined is the result of 28 years’ 
this 


period the 


experience in line of work. 
that number 


of defective castings has not exceed- 


Throughout 
ed one cylinder every three years. 
The Berry 


St. Joseph, 


extensive 


Foundry & Mfg. 
Mo., recently 
additions to its 
installed an 
equipped 


Co., 
has made 
equipment 
overhead track 
with an electrically 
hoist made by 
Works. 


and has 
system 
operated trolley and 
the Northern 


Detroit. 


Engineering 














Fic. 10—LocomotTiveE CYLINDER READY FOR 
SHIPMENT 








MANUFACTURE OF STEEL FOR CASTINGS’ 


The open-hearth acid and basic furnaces compared 


with the side-blow converter and crucible processes 


about 
ted to 


States contains 


HE United 
T 170 active 
the manufacture of 

steel 


foundries dev 
astings, 


steel c¢ 


not including other plants where 


produced, inci- 
Of these 


castings are occasionally 
dental to their regular business 
170, about 101 make open-hearth castings, 
43 make 


45 make crucible steel castings, while the 


Jessemer converter castings, and 


number of furnaces of the different kinds 


are, acid open-hearth, about 85; basic 
open-hearth, about 90; converters, the 
producing equivalent of about 27’, and 


The ton- 
nage of the different kinds of steel pro- 
Table 
I, from which we see that even the aston- 


crucible melting pots about 750. 
duced in 1904 and 1907 is shown in 


ishing percentage increase in the produc- 
total 


than the increase 


tion of castings is less significant 


i 
in castings made by the 


basic process. This condition of affairs 
is too well known to require more than a 
passing mention, and is reflected in the 
production of steel for purposes other 


than castings, as shown by Table II. In 
short, it is now recognized that the grow- 
ing scarcity of low-phosphorus ores, in 


comparison to the ever-increasing de- 
mand for them, is rapidly forcing upon 
all the steel manufacturers of this country 


the only process available to them for the 


reduction of phosphorus. Whether this 
circumstance is or is not a benefit to the 
steel casting industry is one of the ob- 


jects of this paper to study. 
Acid Open-Hearth Process. 


The distinguishing features of the acid 
open hearth process are: 





l An acid slag, small in amount and _ tena- 
cious of oxygen. 

2.—-Meciting a l-rge proportion of stcel scrap 
with the charge. 

3.—Recarburization may be effected in the fur- 

: nace, 

4.—For the sake of economy its operation must 
be centinuous : 

§.—Its flexibility in chemical con ition of 
product is small. 

6.—Its flexibility in tonnage produce small 

7.—The waste of during and 
conversion is l 

~ he temperature of the furnace lining will 
always be hotter than that of the metal 
Its fuel economy is greater than 
process except the Bessemer 

10.—The time of melting and conversion is long 
7 hours. 

11.—The continuous campaign of a furnace is 
long, 1,000 heats. 
The cost of a furnace is large, $12 ) to 
$30,000. 

*Presented at the Febr y meeting of the 

Philadelphia Foundrymen’s <Associat 

1The actual number of active converters is 

close to 60, but the majority of these are not 


capable of continuous production 


less than any ex- 


13.—Its cost for operation is 
cept the basic 

14.—The liability of blow holes in the product 
is greater than that of any process except 
the basic. 

15.—The quality of its 
spects is higher than 
except the crucible. 


castings in other re- 
that of any process 


These characteristics are summarized 
with those of the i 
Table IV. 


other processes in 


Efficiency of Acid Open-Hearth 
Process. 


The small proportion of slag makes the 
acid process more efficient than the basic 
in the utilization of the heat of its flame, 
wherefore melting is more rapid, a larger 
proportion of steel scrap can be used in 
the charge, heats are shorter and fuel 
economy is promoted. Furthermore, the 
acid slag, with its lower content of metal- 
lic oxides, especially those of iron, is 
much less liable to leave the steel in the 
oxidized condition which produces blow 
holes. Nevertheless, the tendency which 
competition has brought upon the majori 
ty of acid casting plants of forcing their 
heats by reducing the amount of pig iron 
in the charge and increasing the additions 
of ore, does much to counteract this de- 
still 
results when steel scrap in small sizes is 
The cause 


of greater cost of operation in the acid 


sirable condition, and further harm 


used or the charge melts cold. 


than in the basic open-hearth process is 
the necessity for purchasing purer materi- 


als for the charge, while its economy as 


ccmpared to the converter process is due 
to the lesser waste of metal. 


Basic Open-Hearth Process. 


These characteristics also are summar- 
ized in Table IV, and comprise: 


1.—A basic slag, large in amount and an ener- 
getic oxidizer. 

2.—The use of a large proportion of pig iron 

in the charge. 

Inability to recarburize in the furnace 

4 J continuous operation. 

5.—Small flexibility in composition of product 

6.—Small flexibility in tonnage. 

Relatively 

converters. 

8.—Production of high temperatures only at 
increased damage to the furnace lining 


ecessity for 


small waste as compared to the 


9.—Less economical of fuel than any process 
except the crucible. 
10.—Slower in operation than anv process. 


1 Necessity for frequent cooling down for 
repairs, 350 heats. 

12.—The most costly furnace of all to build 

13.—The cheapest of all to operate when the 
amount of production is large 

14.—The most liable of any to produce unsound 
steel, 

15.—The quality of its product in other respects 


is medium 


BY BRADLEY STOUGHTON 


The basic slag runs 45 to 55 per cent: 
metallic oxides, of which nearly one-ha 
is oxide of The danger of ove: 
oxidation of the bath thus produced rei 
ders it wise to use a larger proporti 
of pig iron in the charge, which is als 
demanded by the inefficiency of the fu 


iron. 


The more impure tl 
the 
melted, but the same conditions also r 
sult in a more bulky slag and a longer 
time for purification, which more than 


nace as a melter. 


charge in phosphorus, easier 1s 


counterbalance any fuel economy hop: 
for on this account. Add to the labor and 
fuel charges, the costliness and frequency) 
of its repairs, and we have the chief item 


s 


of expense of this process, but the use of 


cheap materials makes it 
the 
America for making steel for castings 
On 


quality of basic castings is the lowest of 


impure, raw 


nevertheless cheapest process 


a large scale. the other hand, the 
all, due especially to its liability to blow 
holes, and to the other conditions wh 
have resulted in prejudice against basi 
steel for all purposes. 


Converter Process. 


The characteristics of the converter 
process may be summed up as follows 
1.—An acid slag, small in amount and tena 

cious of oxygen. 

2.—The use of practically no bought steel 

scrap. 

3.—Can recarburize as desired. 
4.—May be operated continuously or inter 

mittently. 


5.—Great flexibility in composition. 


6.—Great flexibility in production. 


7.—Waste of metal is very large, one to 2 
per cent. ; 
8.—Can produce hotter stéel without gr 


damage to furnace. 
9.—Fuel economy is greatest of all. 
10.—Time of operation is shortest of all. 


11.—Campaign is variable, depending on de 
20 to 100 heats. 

12.—The least costly to install for a given 
nag 

13.—The 


14.—The least liable to blow holes in pr 
except crucible. 

15.—The quality of castings in other respect 
good. 


e. 
most costly to operate except cru 


Efficiency of Converter Process 


The converter slag is the ideal one 
avoiding over-oxidation of the metal, 
the consequent danger of blow holes 
other attendant evils, because it is 
only small in amount and low in oxides 
of iron, but is not used for the purpos 
of oxidizing the impurities in the metal 
and is therefore less liable to oxidize 








ba 
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metal itself, especially since no_ highly- 
oxidizing materials are added to it and all 
its metallic oxides come from the bath 
itself. This is no doubt an important 
cause of the common observation that 
converter castings are the least liable to 
blow holes. A contributory cause is prob- 
ably the higher temperature of the con- 
verter metal at the end of the operation, 
while the necessity of using only a small 
amount of steel scrap with the charge 
removes another danger of over-oxida- 
tion. 


Opposed to these favorable conditions 
are the rapid oxidation of the process 
ind the large amount of iron burned to 
yxide; not nearly so large, however, nor 
o highly oxidized, as that added to the 
acid and basic open-hearth processes. 
[he recarburizing conditions in converter 
practice are also favorable to soundness, 
because the recarburizer is added to the 
metal in a hotter condition, whence a 
better reaction is likely to occur, and be- 
cause it is added to the bath in the fur- 
nace. The operation here is only next in 
efficiency to the familiar and effective 
“killing” in the crucible process, since the 
charge is often retained in the converter 
for some time after the operation is 
ended, while small lots of steel are poured 
ut at intervals. As compared with basic 
metal, the product of the converter has 
two additional advantages, namely: a 
higher and more uniform content of sili- 
con in the steel, and no danger of re- 
phosphorization. Basic open-hearth steel 
has in its favor the advantage of lower 
phosphorus. 


Some tests of steel castings 
made by all the processes here discussed 
ire given in Table ITI. 


Cost of Converter Plant. 


The most important consideration lead- 
ng to the installation of so many con- 
verter plants is doubtless the low cost of 
the apparatus. One converter costs 
bout $1,500 or $1,700. If the converter is 
ide with fixed bottom, however, it re- 


iires three of them of two-tons size to 


pproximately equal in capacity a one or 
ton open-hearth furnace, because each 


rn 


Table I. 


~ ] 


el Castings and Total Steel 
the United States. 


Produced in 


Increase. 
1904. 1907. Per 
Tons. Tons. cent. 
1 open-hearth 


co ROO 203,915 379,401 86 
ic open-hearth 

ROGUE S55 oc cccie'ns 98,919 366,476 270 
semer converter 

OS ES rare 16,051 33,300 107 
cible castings 

stimated) ...... 3,000 6,000 


il steel castings. 785,177 146 


321,885 
Total steel, all 
kinds -++-.13,859,887 23,359,637 70 


verter can operate only every third 
y as a rule, on account of the time re- 
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quired for repairs. The cost of such an 


equipment will be: 


$5,000 


Converters and lining : 


Blower with motor .......... . 2,000 
Cupolas and linings ... . 950 
$7,950 


One two-ton converter with one spare 
interchangeable bottom would have equal 
capacity and would cost: 


Converter and lining $1,650 
Ne OEE a0.b4040sh084500% ;. S36 
Blower with motor .......... 2,000 
Cupolas and linings .... . 650 

$4,975 


A crucible steel plant of equal capacity 
would cost several times as much, al- 
though it is to be observed that, where 
tcnnage is no object, a small capacity can 
be obtained in crucible furnaces at the 
lowest figure of all. 


The Crucible Process. 


The crucible process is a remelting, and 
not a purification process, and employs 
wrought iron or steel scrap as charge, 
instead of pig iron. It can be operated 
intermittently, without considerable addi- 
tional expense and has corresponding 
flexibility in product, but its flexibility in 
chemical composition is limited by the 
uncertainty as to its content of carbon 
and silicon. It can produce steel as hot 
as desired and the quality of its product 


is the highest of all the processes. It 


Table II. 

Production of Acid and Basic Steel in the 
United States 

Increase. 

1904 1907 Per 

Tons Ions cent. 

Acid ope n-heartl 801,299 1,269,773 58 


5,106,867 10,279,315 101 


Jasic open-hearth 


Bessemer converter... 7,859,140 11,667,549 48 
Crucible 92,581 143,000 55 
Totals .. ..-13,859,887 23,359,637 70 


does not require a long, special training 
on the part of those who are to operate it. 
but the labor involved is large and costly 
and this item, together with the costs for 
crucibles and fuel, make it the most ex- 
pensive of the processes. To make large 
quantities of steel, it is also costly to in- 
stall, but, where tonnage is no object, a 
small daily capacity may be obtained with 
the expenditure of a few hundred dollars 


New Tropenas Process. 


In order to obtain some of this advan- 
tage of a small capacity at very low cost 
two recent innovations in practice have 
been made. The first of these is the new 
Tropenas baby converter, in which the 
necessary heat is obtained by adding at a 
certain period of the blow, manganese or 
silicon, whose combustion will give a solid 
oxide instead of a gas. This process was 
described in Tue Founpry, February, 
1909 


Baby Open-Hearth Furnace. 


The most recent innovation in the way 
Of a 1 
cepacity, is the baby regenerative furnace 


aw 


low-priced installation for sma 


31 


erected for an eastern steel foundry by 
W. M. Carr, described in Tue Foun- 
pRY, January, 1909. To the brief notes 
already published on this furnace Mr. 
Carr has kindly added much information, 
and as this is now made public for the 
first time, it seems only just to Mr. Carr 
that I make this acknowledgment of his 
competent authority for the following 
statements and disclaim any responsibility 
on my own part. The first furnace 
erected is only 350 to 500 pounds capacity 
and less than 7 feet long. Mr. Carr 
quotes the following capacities and prices: 


Pounds Capacity. Furnace cost less than 


| Se eee rem nee $1,000 
on 5o.0scaleiege aces ae 1,500 
Deh wid med dae Ma ae eee 1,700 
po eer ne ees 2,100 
CY STE Tre rere 3,300 


The furnace is acid-lined and built of 
the rolling type and detachable from the 
ports. It is arranged so that a stopper 
can be inserted through the charging door 
and fitted into the tap hole, thus control- 
ling the flow of metal, whereby molds 
can be poured directly from the furnace, 
to which they are brought, or the body 
of the furnace can be carried by a crane 
to the molds. His experience with the 
furnace leads him to state that steel cast- 
ing heats from 70 per cent steel and 30 
per cent pig can be made in 1% hours, or 
four heats in a working day. This result 
he ascribes to the concentration of the 
heat in small space, and its easy regulation 
and control when oil is used as fuel, and 
he says that a ton of steel is melted with 
20 gallons of oil, instead of 40 gallons, as 
in the ordinary open-hearth, and that the 
metal is amply hot for thin castings, hav- 
ing a temperature of 1,700 to 1,750 de- 
grees Cent., which is some 100 degrees 
hotter than the product of the larger 
open-hearth furnaces. 


Operating Costs. 


This little furnace is lined with refrac- 
tcry clay bricks, instead of the silica 
bricks usually employed, and this circum- 
stance, together with its small dimensions, 
is given by Mr. Carr as the reasons why 
he can operate it intermittently without 
excessive damage to roof and walls. He 
does not recommend a furnace as small 
as 500 pounds capacity for commercial 
purposes, but gives the following estimate 


ot costs for one of 1,000 pounds: 











{ per working day— 4,000 
I per cent 
] ids at $20 per 
eee eee $11.25 
Steel scrap i) pounds at $18 
POF TOM: 6 cas ccsiaeecdatesanennas 23.62 
{ pounds $34.87 
Rie ca hors eats docs 125 
Labor—Melter ..cciccceces $ 4.00 
I 1.50 
5.50 
S gallons at ce s gal 
ies wim a ad Rae ee ee 2.64 
| 1 cost, two tons I uctiOns «<<<... $45.26 
Cost per ton $22.63, or 0113 per pound 


The cost for repairs 








those above, because Mr. Carr says this 
will vary with different. conditions, but 
will never be large as the body of the 


Table III. 


Averages of Several Results in Each Case. 


Elonga- 
tion Reduc- 
in2 tion of 
inches. area. 
Tensile Elastic Per Per 
strength. limit. cent. cent. 
Converter steel...68,384 ...... 31.8 44.9 
Converter steel...67,337 36,263 33.0 42.8 
Open-hearth steel.72,644 39,066 24.6 33.9 
Open-hearth steel.67,633 30,900 28.9 47.1 
Crucible steel....78,267 56,600 19.7 40.0 


furnace is the only part that suffers and 
this is detachable and can be replaced and 
repaired very cheaply. 


Robert Converter. 


The first of the modern steel casting 
converters to be developed was the 
Robert, about 1882. This type has had a 
long and successful period in France; 
both the acid and basic processes having 
been employed. The loss was oftentimes 
moderate, 15 per cent, but, like all of these 
side blow converters, if not handled just 


Table 
Characterization of the Different Processes 
PM ERRENRN BN ilo cic Grepatoue Ginreeeved 5 0°66 wien Bae 
PURGUKS OF GIO POF CONG ss 260 csicecdiewenseoes 


DACEL SCCAD: USER, DET CONE. ..0.65:5:0 s008 0 66:60 
Recarburize 
Catt De Operated ...cs cieccccess 
PRCRAMICY, 491 BEALYGIS. «0 0)6:6.6.640,004:00 00500 0:8 
Flexibility in composition 
Metal loss, 


POF CENT... cccccccnccccccccvcccs 
Metal or furnace hotter? .....0 0.000000 
Ruel U9ed, Per CONE. cis cccccecsaes 
Time of conversion 

" Campaign in heats 


Cost of installation 
ost OF ODETAHON « <iicicee ss 
Danger of blow Holes 
Quality of castings 


right, the practice was liable to be wild. 
Mr. Bookwalter handled the Robert con- 
verters in this country and, at one time, 
as many as 14 were in operation. But the 
period of their installation, just at the 
beginning of 1893, was an unfortunate 
time and they rapidly dropped off, so that 
only the installations 
have remained in operation to the present 


two of original 
time, to which one has been added since. 
These failures however, were due more 
to adverse conditions than to any defects 
in the apparatus and, from its history in 
find 
to condemn this type as our experience 
here might imply. 


its own country, we no such cause 


Tropenas Converter. 


In point of time the Tropenas converter 
followed that of Robert. Its form and 
appearance is too well known to require 
more than a reference here, as about 25 
of them are in successful operation in 
this country. It was originally planned 
to blow through two rows of tuyeres on 
the side, but,if we are correctly informed, 
most of the operators at present prefer to 
use only the lower row, because observa- 


of Making 
Acid open- 


Se ee ANE oS Anata ie SS race tonive vec a Sneak S . In furnace. 
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tion of the temperature of the steel and 
chemical analysis of the gases has shown 
that the upper row is not necessary. Mr. 
Tropenas, by his scientific attainments 
and technical organization has contributed 
to the small steel casting industry of this 
country more benefit than any other man, 
and, now that the industry is well estab- 
lished and there are many men all over 
the land who owe their original experi- 
ence directly or indirectly to him, it is a 
pleasure to acknowledge the debt to the 
one who first had the courage, the ability 
and the foresight to develop the neces- 
sary system of supplying the technical 
knowledge required to bring this industry 
to the high plane which it now occupies. 


Zenzes and Fisher Converters. 


Two each of the Zenzes and Fisher 
types of converters are in use in this coun- 
try, but neither of them involve any orig- 
inal features of design or operation so 
far as has been made evident. It is said 
however, that those who operate the Zen- 
zes process melt in the cupolas a charge 


IV. 


Steel for Castings. 


Basic open- 


hearth. hearth. Converter. Crucible. 
Acid. Sasic. We Swnatele ae vs 
6 to 15 15 to 30 WEE | cones os ese 
85 50 et nl arabes cares 
Inladie. In furnace. .....5..+. 
. § Continu- Continu- Inter- Inter- 
ously. ously. mittently. mittently. 
Small. Small. Great. Great. 
Small. Small. Great. Small. 

3 5 15 to 30 l1to2 
Furnace. Furnace. Metal. Furnace. 
25 30 15 125 
7 hr. 8 hr. 20 min. 4 hr. 
1,000 350 20 to 1,000 Several 

thousand. 

Large. Largest. Small. Smallest. 

Medium. Smallest. Small. Largest. 
Medium. Greatest. Small. Least. 
Second. Lower. Lower. Best. 


consisting entirely of steel and then, after 
certain additions are made to it, use this 
metal for blowing. 


Removable Bottom Converter. 


Complaint is often made against all 
these small converters that, when the 
tuyeres are worn out, which occurs at the 
end of 25 to 30 blows at most, the vessels 
must be cooled down and go out of com- 
mission entirely until repairs are made, 
when they must be re-heated in 
be ready for further operations. 

This involves the necessity of the plant 
lying idle part of the time and repairs 
are made with difficulty in the confined 
space, besides usually requiring a hole to 
be cut through the side of the vessel, 
which must afterwards be replaced and 
dried, with all the extra delay and cost. 
It would seem that the simple expedient 
of taking off the bottom, which has long 
been recognized as indispensable in stand- 
ard Bessemer practice, would prove 
equally advantageous here, and I believe 
that it does. It enables one vessel body, 
which lasts for at least 1,000 weeks, to be 
continuously served in turn by each of 


order to 
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two spare bottoms, and gives the utmc 
economy and rapidity in making repai: 
There are now five converters of tl 
type in successful operation in this cou 
try, and we may add that an installat 
made three years ago was built and op 
ated under a guarantee that the loss in 
cupola and converter should not exc 
15 per cent altogether. 


ALLOYS FOR MACHINE BEAR. 
INGS. 


There was a large attendance 
the meeting of the Staffordshire | 
and Steel Institute held at Dud 
on Jan. 30, when A. Hag 
a distinguished student of the Bu. 
ingham University, lectured on “By 
ing Metals.” 
interest 


Eng., 


Considerable 
manifested in the 
with which the lecturer dealt very c 
He 
ately the rigid bronzes, plastic white 
metals (or so-called anti-friction al 
loys), and the bronzes. 

Dealing first 
the were notoriously 
difficult to cast, and it was a general 
practice to 
of in them for the 
of getting better 


practi 
was subj 


prehensively. considered sep 


plastic 
the 
bronzes 


with series 


said 
to alloy une two p r 
purpose 
It prob- 
deoxidizer. The 


cent zinc 
castings. 
acted 


ably as a 


admiralty gun-metal having a_ cor 
88 per 


per cent tin, and 2 


position of cent copper, 10 


per cent zinc, is 
the alloy adopted in the new Birm 
ingham station, 


university power 


where it is used alone for small, un- 


important bearings, and with a white 
metal lining for all important ones. 
Bearings high in zinc do not wear 


well. The introduction of phosphorus 
as a deoxidizer showed a decided im- 
provement, and closer grained, harder, 
and more homogeneous castings were 


obtained. Silicon is also used for 
the same purpose. Zinc, although 
mildly deoxidizing, does not produce 
the same drastic effects as the more 
poweriul reducing agents. As all old 
bearings are remelted when worn 
and with small additions used 


making new bearings, it has become 
the practice to introduce a good ex- 


cess of phosphorus, even up to one 
or two per cent, as a sort of reserve 
supply. It was thought this would 
be gradually utilized in subsequent 
remeltings. These alloys, howe 

gave very bad results and it was 


found on investigation that the phos- 
phorus did not appreciably decr« 

and that although in the first casting 
the held by 
the a st e 


phosphorus was 
had 

phosphide, and on remelting, this s 
regated together to form bunches 


very hard crystals throughout the 


evenly 


metal, it formed 








+ Ree 
c 


PEDO ANN ERIE LIMES 1 FE 


By 
Wa 
tio 
he! 





me 








PAPER SRD Tae 


ee 














March, 1909 


oy which badly cut into the journal 
ond caused excessive heating. There- 
jore, all excess of phosphorus or 
cilicon retained by the metal should 
te avoided. 

Dealing with the casting of white 
nietal bearings, the lecturer said that 
according to one authority the cast- 
ing temperature should be nearer the 
melting point of zinc. It should not 
be higher, as it is liable to oxidize. 
By casting around the core the metal 
was chilled, and too great a propor- 
tion of the hardening constituent was 
held in the matrix; the hard grains 
were much fewer and smaller in size. 

Chilled casting is not to be recom- 
mended though it is often resorted to 


“ie Founory 


by manufacturers to give a fine 
grained ingot. It brings the matrix 
which, though stiffer, is still compara- 
tively soft, too much into play as 
the actual bearing constituent. Met- 
als which had been chilled in casting 
had proved very troublesome in prac- 
tice as had also metals which had 
been cooled too slowly, either from 
casting from too high a temperature 
or from the core being too warm. 
In this last case the cubes are abnor- 
mally big and owing to the slow rate 
of cooling a sort 
the lighter cubes 
matrix took place. 

The lecturer dealt very briefly with 
the plastic bronzes recently introduced 


of segregation of 
from the heavier 
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in America, and very extensively 
used there, more especially for rail- 
way purposes. The white metal lined 
bearings, he said, although they had 
superseded the old rigid bronzes, ap- 
peared to have a new rival in the new 
plastic bronzes. The lecturer, how- 
ever, took exception to the statement 


that the low mileage of English truck 


axles was due to the use of white 
metal. He had recerved letters from 
the English railway companies in 
which the low mileage was denied. 
On the contrary the company 
stated that good steel axles. in 
these bearings wore longer’ than 
it was desirable to let the steel run. 


PREPARATIONS FOR THE!FOUNDRYMEN'S 


OUNDRYMEN and manufacturers 
of foundry supplies and equipment 
are already manifesting consider- 


ible interest 


in the convention 
which will be held in Cin- 
innati the week of May 17- 


22, and owing to the central location of 


the city it is estimated that the attend- 
ance will exceed that of other 
meeting, 


any 
The Cincinnati foundrymen have al- 
ready organized and are making prepar- 
tions for the reception and entertain- 
ment of the visitors. It has been prac- 
tically decided to hold a general recep- 
ton, probably at the Hotel Sinton, on 
Tuesday evening, which will be known 
s “get together night.” On Thursday 
ifternoon and evening a boat ride on 
the Ohio river has been planned to a 
Kentucky pleasure resort where a barbe- 
ve will be held. 


Local Organization. 


An organization of the Cincinnati 

icundrymen for the reception and en 
‘ertainment of the visitors has been ef- 
fected by the election of James Albert 
teen, Matthew Addy & Co., as perma- 
nent chairman; Wm. Gilbert, Buckeye 
Foundry Co., treasurer, and W. L. Finch, 
f the Convention League, secretary. The 
iollowing sub-committees 
hamed: 


have been 
Firance—Geo. Morris, John B. Mor- 
oundry Co., chairman; Theo. Poll- 
mar, Bollmann-Wilson Foundry Co.; 
Walter, Walter-Wallingford & 
Walter Geier, Modern Foundry Co.; 
Brunner, S. Obermayer & Co. 
tertainmcnt—J. K. Pollock, Rogers, 
Br vn & Co., chairman; J. A. Gree, 
hew Addy & Co.; Harry F. Froh- 


KEV S 


I 


CONVENTION 


M. Eaton, 
John 


man, S. Obermayer Co.; F. 
Williams & Co.; 
gent, Domhoff & Joyce Co. 

Hall—John Hill, Hill & Griffith Co., 
chairman; John J. Bruce, John J. Bruce 
Foundry Co.; Justice Thorner, S. Ober- 
mayer Co.; F. W. Weissman, secretary 
of the Cincinnati Foundry Foremen’s As- 
sociation and Black, 
Williams & Co. 


Hickman, Sar- 


Herbert Hickman, 


Supply Association. 


On Friday and Saturday, Feb. 5 and 
6, a special meeting of the executive 
committee of the Foundry and Manufac- 
turers’ Supply Association was held at 
the Hotel Sinton, Cincinnati, for the pur- 
pose of making arrangements the 
exhibit, which will be held in Music 
Hall. The following members’ were 
present: F. N. Perkins, president; Geo. 
H. Wadsworth, John Hill and E. J 
Woodison, vice presidents; J. S. McCor- 
mick, treasurer; C. E. Hoyt, secretary: 
Geo. R. Rayner, J. S. Smith, U. E. Kan- 
aval and E. A. Pridmore. L. L. Anthes, 
president of the American Foundrymen’s 
Association, and Dr. Richard Moldenke 
secretary, met with the committee, aad it 
was decided to charge an admission fee 
of 25 cents for a single attendance, and 
season tickets will be sold at the regis- 
tration desk which will entitle visitors to 
attendance throughout the week at a 
cost of $1. The free list will be en- 
tirely suspended and season tickets will 
be purchased by the secretary for duly 
accredited members of the press and the 
local entertainment committee. The cost 
of exhibit places in Music Hall will be 
as follows: Ground floor with booth 
railings, 50 cents per square foot; sec- 


for 


ond floor with booth railings, 35 cents 
per square foot. Temporarily building, 
without railings, 35 cents per square foot. 
An extra charge of $10 will be made 
for all corner booths. 


Power Equipment. 


The buildings have been placed at the 
disposal of the association by the Cin- 
cinnati committee free of charge, and 
light will also be furnished. Individual 
motors must be used by exhibitors re- 
quiring power and the building is wired 
for direct-current 110-220 volts. An air 
compressor will be installed for those 
requiring compressed air. All signs will 
be 18 inches high and will be placed un- 
iformly in all booths. The _ executive 
committee decided to create a surplus of 
$1,500, but all earnings in excess of that 
amount will be divided pro rata among 
space users after the convention. 

Considerable space has already been 
sold by the secretary, and the indica- 
tions are that the number of individual 
exhibits will far exceed the 
Toronto convention. The size of the 
temporary building will be definitely de- 
cided after the number of exhibits to be 
provided for in that space is ascertained. 

The registration booth will be located 
in Music Hall, where the meetings of 
the American Foundrymen’s Association, 
American Brass Founders’ Association, 
and Associated Foundry Foremen will be 
held. The Hotel Sinton has been selected 
as headquarters for the members of the 
American Foundrymen’s Association and 
the American Brass Founders’ Associa- 
tion, while the headquarters of the Asso- 
ciated Foundry Foremen will be estab- 
lished at the Grand hotel 


those at 








MOLDING MACHINE-MADE PLOWPOINTS 


Novel method of mounting plowpoint patterns on a molding machine--- 


Difficulties with back-draft successfully overcome- -Economies effected 


efforts have been 


HILE many 
\¢ made to mold 

molding machines, the back-draft- 
ing of the 


plowpoints on 


side 
that 
and 
the 
other 


land pattern 


involved difficulties were 


the 


not 


easily overcome, draw- 


ing of this 
hand more than 
effected by 


part of 
offset 
the use of the machine. By 


pattern by 


economies 


the use of a special upper head adapted 
for this work, plowpoints are now being 
successfully molded on a multiple mold- 
ing machine built by the Rathbone Mold- 
ing Machine Co., Detroit, installed in the 
plant of the Vulcan Plow Co., Evansville, 
Ind. The essential features of this head 
are the retention of the heavy chill on 
the lower side of the upper head by elec- 
tro-magnets, and the carrying of the land 
side part of the pattern on the axle so 
that it can be stripped out of the mold 
at the proper angle. 
Output. 
A complete mold is made at each opera- 


tion, the flasks being stacked 11 high, 


making 10 molds, the lower cope and the 
upper drag being lost. The average daily 
output for two men, the one operating 
the machine and the other oiling the 
chills, shoveling sand and carrying away 
stacks, is 380 molds, or 38 stacks. When 
molded by hand, the average output is 
5( molds for one molder, and the sav- 
ing effected in the molding cost is ap- 
proximately 65 per cent. To this should 
also be added a 40 per cent saving in 
grinding and fitting, as machine-made 
plowpoints are more uniform and require 
less time for fitting. With the interest 
on the investment, repairs, etc., taken into 
consideration, it is that the 
actual saving over hand work is about 
50 per cent. 


estimated 


Reduced Floor Space. 


The reduced floor space required when 
the molds are stacked is another factor 
When made on the floor 
flasks, 32 x 20 inches, 380 
molds would occupy 844 square feet of 


of importance. 
in square 














floor space as compared with 98 square 
feet for 38 stacks of 10 molds each. In 
addition, the special flasks used on the 
machine effect a considerable saving in 
sand as they conform closely to the shape 
of the pattern, whereas square flasks 
are used for hand work. 


Multiple Molding Machine. 


The multiple molding machine equipped 


with a special head is shown in Figs, 
1, 2, 3 and 4. The sand frame and flask 
on the lower head of the machine, 


cropped away from the upper head are 
shown in Fig. 1. The land side part of 
the pattern is also shown lowered in the 
position it would assume while the mold 
is being rammed. The 


shown raised in Fig. 2, 


lower head is 
the position it 
assumes during the ramming operation, 
and the land side portion of the pattern 
in this view is drawn out of the mold 
This is accomplished by merely depressing 
the handle. When in molding position it 


is held by a spring latch which is r 
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Fic. 8—Corrt AND DRAG 


AT A 


leased when the pattern is raised out of 


head 
pattern is 


sand. the 


the 


the In Fig. 3 


back, land side 


D, and the heavy chill C, which is car 


ried 


bottom of the upper head by electro-mag- 


nets. 


sand, which is laid on the 
cope pattern on the lower 
head of the machine. This 
is known as the face chill 
ind lifts off with the = sand. 
The drag half of the mold is 
shown at B with the heavy 
shill C in the sand. In Fig. 
4 the land side section of the 
pattern is drawn, but the 
heavy chill is held to the 
upper head by electro-mag 
nets, 
Sand Former. 

The land side section of 


he plowpoint 1s back-drafted 
ind joins the face of the lat- 
er, that is, that portion that 
the mold board at 
of about 45 degrees. 
hinged to the 


such a way: 


ins an 
ngle 
t is upper 
that it 
of a circle 
vhen drawn out of the sand, 


ead in 
escribes 


an arc 


lis movement being similar 
» that performed by the 
iolder when removing this 
ction of the pattern from 
e mold with a large chill 
» guide him. As the mold 
as an extremely irregular 
arting and carries deep 


HALVES OF 
AND B 


is swung 


shown 


THE 


in the drag, is shown held in the fi 


The cope half of the mold is shown _ 6, 
at A with a small chill imbedded in the 














Moitp ARE SHOWN 
4— Lara 

" a ee ee 
pockets of sand on either side of the 
land side pattern, and to assist the 
at flow of sand into these recesses, a 
former has been devised and is used 
x roughly building up the drag mold. 
This device is shown in position in Fig. 
and in Fig. 7 it has been removed and 
the sand has been carried = several 


( 


HILI 


inches 


When ramming 


IN 


above 


POSITION ON 


the the flask. 


top ol 


Method of Operation. 


placed on 


set 


on 


th 


e 


] 


a mold the face chill is 


the cope pattern, the flask is 


lower ramming head and the 


sand frame is lifted from the upper ram 


mJ 


ng 




















Fic, 


5—Two VIEWS OF 


TEN PLOWPOINT 
SPRUE 


Cc 


ASTINGS 


ON 


ONE 


head, 


magnets and is placed 


where it is held by electro- 

n the flask. The 
chill is then set against 
head, flow 
current ha been 


the 


sand 


, 
heavy 


the 
the 


of 
di- 
that 


upper the 


ving 


rected from 
hold into 
those provided for the chill. 


The 


magnets 


the frame 


sand former is. next 


placed on the flask, which is 
then filled with sand. After 
the former: has’ been re 
moved, the upper head is 
swung over and with the land 
side section of the pattern 
projecting through the drag 
pattern, the mold is rammed 
xy the upward movement of 
the lower ramming head. The 
high velocity at which the 
sand is projected against the 


drag pattern causes it to flow 
into the deep pockets and the 


back draft of the pattern 


Stripping Land Side Pattern. 


The land side pattern is 


then stripped out of the mold 


by depressing the lever, the 
chill is released by turning 
the switch, whi directs the 
flow of the current from the 
nagnets holding the chill to 
those that carry the sand 
frame he latter is then 

















Fic. 6—Motpinc MaAcHINt 


picked up and is 


held by the 
‘| he 


upper 


ramming head. 


cope pattern 1S 
drawn by raising the flask from th 
lower head by air-operated pistons 


The flask is then lifted off and placed on 
the stack, no rolling over being required 
flask automatically 


valve and the 


The removal of the 
opens a pop superfluous 
sand is blown from the cope pattern, thus 
cbviating the necessity of brushing this 
pattern off by hand. The cops 


pattern 


drawing device is operated by a_ foot 


pedal which elevates the flask and in the 


movement of the operator carrying off 
the flask, thereby releasing the 
flask 


tion to receive another flask. 


pedal, the 


elevating device returns to posi 
Setting the 


lask on the lower head depresses 


pins 
operating the pop valve and cuts off the 
flow of air that blows the sand from the 
cope pattern. 


Sprues. 


A sprue is cut through each mold, one- 
half being in the cope pattern and the 
other half in the drag. The lower sprue 
is closed by a cork-shaped core to prevent 


1 
} 
I 


the flow of the metal through the bottom 


of the stack. By cutting the = spru 


through each mold a continuous sprue is 
secured and to obtain a sufficient head of 


metal for the top mold, pouring cups are 


used, as shown in Fig. & Light clamps 
are placed on the stacks to prevent strain- 
ing in the upper molds only. Th« 


molds are 


lower 
sufficiently weighted by th 


superimposed flasks 
Flasks. 


The flasks are cast iron, 35 incl 
deep, and the minimum depth of 


between the 


castings 1s 


SAND 


= 
Pre. 


es 


Bow - oes 


aoe 5 


Pe apa 








CONVEYOR AND SAND Hopper 


minimum amount of sand between the 
pattern and the inside of the flask is’one 
The flasks 


inches on one 


inch. have a length of 20 
side, are 7% and 4 inches 
respectively on the ends, while the oppo 
obiuse 


site sides form an 


angle, and 
ire 13 and 12 inches long, respective 
ly. The shape of the flask is clearly 


shown in Figs. 3 and 4 


Pouring the Molds. 


The method of pouring plowpoints is 
shown in Fig. & A_ bull 


pounds capacity is used, 


ladle of 700 


which is hung 
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from a Curtis air hoist operated on an 


overhead traveling crane, which com- 


mands this entire floor. The castings are 
likewise shaken out of the stacks by an 
air hoist, as shown in Fig 9. A ram is 
fastened to the lower flange of the air 
cylinder and the stack is picked up by a 
bell hung from a yoke on the air hoist. 
The upper movement of the piston raises 
the stack of flasks and by contact with 
the bottom of the ram which is similar 
in shape to the flasks, but is somewhat 
smaller in dimensions, the castings are 
pushed out. The time required for shak- 
ing out 380 molds by this method is 30 
Two views of 10 


minutes. plowpoint 


castings on one sprue with a _ two-foot 
rule between them are shown in Fig. 5 
The front and reverse sides of one of th« 
plowpoints molded on this machine are 
shown in Fig, 9. They are 10 inches 
long and weigh about 7 pounds each, and 
plowpoints 11 and 12 inches long can 
also be made on this machine without a 

The chills 
which is cut 


While th 


average losses are very low, the ph¢ 


change of the upper heads. 
are coated with crude oil 


with kerosene when too thick. 


romenal record of one defective casting 


cut of a lot of 380 was recently made. 
Sand Handling Equipment. 


All of the sand is handled by a con 
veyor and is dumped into a hopper at thx 
bottom of which is a box which holds the 
proper amount of sand to fill one flask 
The sand is riddled into a hopper below 
the floor level through a shaking riddle, 
into which it is shoveled by the operator's 
helper. It flows from the hopper into 
the boot of the conveyor and is carried 
by buckets and dropped into a_ hopper 


- 








SAND Box WitHpRAWN From UNDERNEATH THE SAND Hopper 
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se to the molding machine, as shown 
Fig. 6. From this hopper, the sand 

ws into a box and when this is drawn 
forward, as shown in Fig. 7, it cuts off 
th further flow of sand from the hop- 
per by drawing 


forward a steel plate. 


\s the sand box is swung over the flask 
n the machine it passes over an opening 


na steel plate, which at one end forms 
, bottom for the box, and the sand flows 
nto the flask. When the box is 
swung back it passes over the 
pening in the steel plate to that portion 
hich forms its bottom when it is under- 


sand 
wain 


eath the hopper. When swinging into 
sition underneath the hopper, it forces 
ick the steel plate that was swung for- 
ard to stop the flow of sand and the 
x is again filled. The sand box is at- 
ihed to a bar which swings on a steel 
aft, but when underneath the hopper it 
sheld up at one end by wood supports 
shown. The constant riddling of the 
stand improves its quality to a marked 
gree. 
Cupola Practice. 

The melting practice at the plant of the 
ulean Plow Co. is unique, inasmuch as 


ur separate 


mixtures of iron are 


irged into the cupola during one heat. 
making plowpoints, land sides and 


boards, a high chilling mixture 


; 


ist be used, but the greatest amount of 


ill is required for the mold_ boards. 
igh manganese and charcoal irons are 
1 and the first iron tapped is for the 
ld board castings. The mixture for 
land sides is charged next as these 
tings are not quite as hard as the 


ld boards. The third mixture is used 
t plow points which are only chilled on 
cutting edge the 


next to 


and on a part of 
soft iron 
The 


charged 


and require a 
chilled 


mixture is 


sections. soft gray 


last. 
Annealing. 


Inasmuch as the mold boards are 











Fig 8—MetTHOD oF 


chilled over their entire surface, and ow 


ing to their thin section, they are con- 


verted practically into a white iron, and 
annealed to 
The 
is similar to that pursued in car wheel 
foundries 


are consequently overcome 


internal strains. annealing practice 


Immediately after the mold 


boards have been shaken out they are 
placed in a brick lined pit and are cov- 
ered with sand. They are permitted to 
remain in the pit for 36 to 48 hours 


until nearly cold. Unannealed, these cast- 


ings are too brittle to handle. 


BRASS MELTING DIFFICULTIES. 
Ouestion:—We making 


plain condenser tube plates, but these 


have been 


have invariably ‘been unable to with- 


stand the hydrostatic test to 
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VIEWS OF 


rHE PLowpoint CASTINGS 


POURING 


which 


THE StTackeD Motps 
they were subjected. We have cast 
them both in green and dry sand 
molds and use gun metal—copper 88, 
tin 10 and zine 2. The molds are 


given a coat of blacking and 
oughly dried with 


are thor- 


a wood fire and are 


cast before they have had time to 
cool. These castings are 13 inches 
thick, 5 feet 314 inches long and 23 
inches wide. They contain one core 


3 inches wide and 17 inches long. The 
flasks are raised 8 inches on one side 
Three pouring gates are used, as well 


as two feeders, 3 inches in 


and all 


than 


diameter, 


are built up 6 inches higher 
When the 
the sand 
clean, but 


pressure of 15 


the 
taken 
smooth 


the top of cope. 


castings are out of 


they seem and 


when subjected to a 


pounds per square inch, they ‘prove 


defective, and when machined have a 


spongy appearance 


Answer:—It is fashionable among 


brass founders to 


like 


has 


blame the 
and | 


occurred in 


molders 
that 


instance 


ina believe 


this 


case this, 
is what 
A little 


the 


reflection, however, even to 
biased 
that the 


well. 


most mind, should con 


vince one molders have done 


their work Here we have cast 


ings which the sand 


look solid 
not 


came out of 


smooth and and 


did 


not blow, otherwise 


clean 
Therefore, the sand 


did 


would 


scab, the 


mold or core 


the casting not have been 


smooth and clean. In short, the cast- 


ing was good and the men who had 
constructed the mold did their work 
skillfully and well: nevertheless, som: 


yne blundered 


The weakest point in brass foundry 









































































38 


practice today lies in the melting of 
the metal. The writer has experienced 


as many difficulties along these lines 
as most foundrymen, and it took him 
many years to solve some of the prob- 
that 


day to day. 


lems presented themselves from 


Many ludicrous expedi- 


ents were resorted to in the way of 
gating and molding simple jobs, so 
that the man at the lathe would not 
think he was turning a beehive and 
had just struck the comb when he 
took off the first cut. The discharge 
of the melter, however, would have 
been the simplest way out of 
the dilemma. It is always 
advisable to employ a man 
skilled in melting and even 
if it costs more, it pays. This 
is what I have always done, 
and when a man could not be 


found, I have looked after the 


melting myself until another 
was secured. This can be rec 
ommended as a specific for this 
disease in all cases where the 
old and experienced (?) melter 
cannot be brought to see the 
error of his ways. 

Charcoal is cheaper’ than 
spongy castings and is a great 
preventive. Therefore, in mel 


ing copper or its a'loys, use 


charcoal on the metal as a 


cover, always. If charcoal can 


not be obtained, use hardwood 


blocks or tan bark, or any or 
ganic substance which burns to 


also 


bec n 


charcoal. Common salt is 


advised where there has 


trouble, a handful being placed 
the crucible 


Glass 


in the bottom of 


when beginning to melt. 


also makes an excellent cover, 


and in charging new metal into 


some already melted, it is ad 


visable to bridge the top ol 
the crucible with a few gates 
or suitable pieces of scrap, 
piling the cold metal on top. ies 
When it has become heated, 


the melted 


tion, getting it under the cover of char 


push. it into por 


coal, etc., aS soon as possibl 


Wihy are 


these 


precautions neces- 
sary? It is because copper and its 
alloys when heated are attacked by 
the oxygen in the air. In short, they 
burn the same as wood, paper, or any 


other combustible substance, and the 


product of this burning is ashes and 


gas, and in the case of metals, the 
ishes are called oxides or rust. Cop- 
¢ e 72 ] - ++ : 

per dissolves its own oxides, conse 


quently if the metal is not protected 
from the 
the 
ashes, and the entire 


crucible could be burned to 


oxygen when being 


result is a mixture of 


contents of the 


“THE FOUNDRY 


the operation were carried far enough. 
In the case of the alloy given we ob- 
tain a metal composed of copper, oxy- 
gen, tin and zinc. With a small per- 


centage of oxygen, the castings will 
appear solid when machined, but their 
strength is reduced, as ashes are weak 
in cohesive force. This is one reason 
why phosphorus, magnesium, mangan- 
ese, etc., strengthen bronzes. They 
combine with and remove the oxygen, 
which floats to the top of the melted 
alloy as a slag. 


The limit to the amount of 











SHAKING OUT THE 


Mo.ps 


10—MeETHOD OF 


which can be carried by a copper al- 
loy and cast solid has not been de- 
fined, but it undoubtedly exists. When 
this limit is exceeded it seems prob- 
able that the metal in solidifying en- 
deavors to rid itself of the gas which 
is squeezed from the center of the 
casting wpward at enormous pressure. 
In its passage through the metal the 
gas encounters and is trapped by the 
solidified envelope of metal in contact 
mold. Even a 
mold heated to 130 degrees Fahr. will 


with the walls of the 
chill and set the metal immediately in 
therefore, 


casing of 


with it. The casting, 
solid, as this outer 


metal when setting squeezes 


contact 
appears 


its excess 
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of oxygen inwardly, that being 


resistance. Theref 


when this skin is peeled off the « 


line of least 
ing by tools, we find bubble holes 
have ‘been 
and 


case is 


cavities which comp: 


with sponges honeycombs 
this 


arrangements, 


to change 

and poss: ly 
change the mixture, a better one | y 
90 pounds, tin eight 
and phospher tin, two pounds. 


advice in 
melting 


copper pounds 


K, 


CAST IRON POTS FOR 
MELTING LEAD. 
By W. J. KEEP 
Question:—We have eel 
making cast iron pots for 
melting lead for some _ time, 
and as long as the coicern 
to whom they were shipped 
used coke as fuel they gay 


satisfaction. However, since 


oil has been used, the pots 
burned out rapidly and de- 
veloped pin holes and cracks 
We have tried several mix- 
tures as follows: Steel scrap, 
300 pounds, and = machinery 
scrap, 1,000 pounds; - steel 
scrap, 100 pounds, machinery 
scrap, 1,800 pounds, and No 
3 foundry iron, 100 pounds 
The third mixture was th 
same as the first, except that 
horseshoes were _ substituted 
for steel scrap. We _hav 
been using the first mixture 
with varying results, and 
have added five pounds of 
ferro-manganese to each ladle 
of 1,800 pounds of iron. Ws 
are now melting twice _ the 
amount of iron that we re- 
quire and are casting the 
surplus into pigs to be used 
for the next lot of pots. We 
have found that we get : 
cleaner metal with a closer 
grain by doing this. Our 
mixture contains from 2.75 to 3 
Srackep Per cent of silicon. Can you 
suggest a better mixture? 


Answer :-The first mixture would 
hardly contain more than 2 per cent sili- 
con, and the sulphur would naturally be 
about 0.10 per cent. Casting into pigs 
and remelting only increases the sulphur 
content. It would seem 
melt the scrap only once.. The oi! un 
doubtedly contains a higher percentage 


advisable to 


of sulphur than the gases arising from 
the coke fire. The pots are kept at a 
high temperature and probably there i 
more free oxygen in the oil fire thon it 


the gases from the coke fire, and in that 
the If the c er! 


using these pots will endeavor to uy 


case iron is burnt. 
a better mixture of air with its oil, an¢ 
less free air in the chamber aroun the 


pots, the latter will probably last lo: ger 























JARRING AND HINGED MOLDING MACHINE 


A large combination machine designed for molding car wheel centers 


which rams the mold, rolls over the flask and draws the pattern 


LARGE 
hinged molding machine, designed 
to produce from 50 to 75 molds 


combined jarring and 


car wheel centers per day of ten 
irs, Operated by three men who for- 
rly made eight molds by hand, has 
een installed by the Standard Steel Co., 
jurnham, Pa. The machine, built es- 
pecially for molding car wheel centers can 
Iso be used on a great variety of work 
which does not exceed in weight the ca- 
pacity of the roll-over cylinder, which 
would be a net weight of 2500 pounds in- 
‘luding flask, 


and = sand. The 


pattern, bottom board 


complete machine 
weighs 30,000 pounds and is set in a 
pit with the pattern plate level with 
the floor occupying a space, 7x12% 

It has a capacity for flasks from 
36 to 44 inches, 


[his machine 


inside diameter. 
marks a distinct ad- 
vance in the art of machine molding. By 


bining the Tabor jarring and hinged 


nachines the production on _ certain 
lasses of work can be multiplied many 
es. The jarring machine saves nearly 
of the ramming time and the hinged 


achine saves time in pattern drawing 


and finishing, so that the combination of 
the two leaves very little for the molder 
to do besides shoveling sand and carry- 
facilitate 
the rapid operation of machines of this 


ing away finished molds. To 


type, sand should be brought to the ma- 


chine by a conveyor or a_clam-shell 


bucket on a traveling crane, and the 


molds removed by a hoist or crane. 


Construction. 
The machine consists of an anvil, in 
3 inch jarring 
with a 42x48 inch table, is 
placed. At one end of the anvil a 20 


the center of which a 1 
machine 


inch roll-over cylinder is mounted which 
carries a hinged frame, the arms of which 
are made to come down clear of the jarring 
table on either side of its shorter dimen- 
sion. The arms carry the pattern plate 
which is centered on the table by dowel 
pins, and when the pattern plate has been 
lowered upon the jarring table, the arms 
of the hinged frame drop away from 
connection 


it. so. there is no 


jarring ta 


mechanism 


whatever between the 


ble and_ roll-over dur- 


ing the process of jar-ramming. 





























After the mold has been jar-rammed 
tc the proper density and the bottom 
board clamped on the flask, pressure is 
admitted to the roll-over cylinder which 
brings the arms of the hinged frame up 
Dur- 


ing this movement the dowel pins in the 


in contact with the pattern plate. 


hinged frame enter bushed holes in the 
pattern plate, thus doweling the pattern 
plate to the hinged frame before lifting 
the pattern plate off the dowel pins in 
This 
movement lifts the pattern plate with the 
flask off the dowel pins and clear of the 


the table of the jarring machine. 


table, continuing until the end of the 
vertical movement is reached and the 
From this 


roll-over movement begins. 


point the pattern plate is securely 
automatically, to the 
rolled 


remains suspended with the flask and 


locked hinged 


frame, so that when Over, it 
bottom board clamped to it. 

The hinged frame having passed the 
balancing point, the pressure is released 
from the roll-over cylinder and the mold 


is lowered upon the equalizing table, as 














PATTERN DrAwNn AND HINGED FRAME SwuncG BACK 


END OF THE COMBINED JARRING AND HINGED 


Mo.ipING MACHINE 
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PATTERN 


Fig. 4. In machines of this 
type the unbalanced weight of the piston, 
head that 


hinged frame which contained the 


shown in 


piston and portion of the 
flask, 
is automatically balanced by compression 
springs contained in the links attached to 
the levers of the which 


hinged frame, 


— 





assist in producing the roll-over move- 
of the 


These counterbalance 


ment and are located at each side 
roll-over cylinder. 
bottom 

flask, 


the equalizing table and take up 


springs act shortly before the 


board, which is clamped to the 


reaches 


all lost motion in the hinged frame and 


30ARD ON JARRING TABLE ReEApy TO RECEIVE FLASK 


its actuating members, rendering them 


alter 


« perfect state of balance, so that 
the combined weight rests on the equal 
table, 
positively, 

the 


izing 
table 
movement of 
the 


thereby setiing = th 


there will be no 


mold or pattern 


plate when clamps are released 





Pic, 4—Friask Rotiep Over WitH Bottom Boarp ResTING ON THE EQuALizING TABLE 
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These machines are provided with a 
speed regulator which automatically in- 
creases the speed of the roll-over cylinder 
from the beginning to the end of the roll- 
This 
assures a rapid transfer of the mold from 
the jarring table to the equalizing table. 
The speed of the roll-over cylinder on 


over movement in both directions. 


the downward movement, in either direc- 
tion, is choked gradually so as to be ab- 
solutely free from shock. 

To secure the requisite strength and 
freedom from undue wear, and to assure 
a straight pattern draft, a large diameter 
cylinder, having an extra long bearing 
and operated in oil, has been provided, as 


s-way Valve for Operating Pattern 
Drawing Roll-over Machine 


‘We Founory 


niatically adjusts itself to receive another 
flask. 
adjustment so as to care for the vary- 
ing depths of flasks. 


It is also provided with a vertical 


The device employed to lock the pat- 
tern plate to the hinged frame is provid- 
ed with an automatic safety attachment 
to prevent the mold from being rolled 
over unless the pattern plate is securely 
locked to the hinged frame. During the 
return of the hinged frame to its position 
on the jarring machine, it is automati- 
cally unlocked 
sc that 


from the 
when the latter 


pattern plate, 
settles on the 
dowel pins in the jarring table, the for- 
mer is free to drop clear of the pat- 
tern plate to its 


proper position. 






7 a 














Pilot Valve for operating Valve 
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conveniently located so as not to interfere 
with operating the machine. Formerly 
the jarring machine proper was made 
automatic in its action. This neccessi- 
tated the actuated by the 
table, and as the valve must be opened be- 
fore the table 


stroke, an air 


valve being 


reached the end of its 
cushion resulted. To 
eliminate any possibility of an air cushion 
the valve is provided with a large ex- 
haust port which remains at full opening 
during the full length of the downward 
stroke of the jarring table and until the 
next operation of the pilot valve. For 
convenience in counting the blows and to 
avoid the possibility of 


striking more 


¢ . e 
blows than are desired, the main valve 


Inlet from Air Compressor 
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well as ample means for taking up lost Eighteen inches of pattern draft has is operated in one direction by a pilot 
motion due to wear of the operating 


parts. 
Levelling Device. 


The equalizing table is an automatic 
levelling device, by which the mold is set 
without reference to the pattern plate no 
matter crooked the bottom board 
may be, and absolute stability is secured 
'y supporting the bottom board on three 
points only. 


how 


As soon as the weight of 
the mold comes upon the levelling cradle, 
locks and holds it in a set position, 
While the pattern is drawn, as shown in 
lig. 1. Here the pattern plate has been 
lifted out of the mold and is in the act 
of turning back to its position on the 
jarring machine as shown in Fig. 3. 
When the weight of the mold is re- 
moved from the equalizing cradle it auto- 


keen provided, making the machine avail- 
able for deep work of any kind suitable 
for jar-ramming. With this type of ma- 
chine it is possible to draw a pattern hav- 
ing the least possible amount of draft, 
in fact, with the use of a vibrator it is 
possible to draw patterns of considerable 
depth without draft. 

In conjunction with the operation of 
this machine there has been provided an 
arrangement for quickly locating the pat- 
tern in relation to the flask pins, assuring 
a perfect match when the two halves of 
the mold are closed. This arrangement 


facilitates a rapid from the 


pattern of one distinctive type to another. 


changing 


All operations of the machine are con- 


trolled by three valves forming a stand 


s 


valve, and in direction auto- 
matically by the machine itself, for the 
purpose of limiting the strokes, which is 
made adjustable. The number of blows 
struck per minute is not so great as for- 


the other 


merly but the ramming effect in a given 
time, is greater, because the cushioning 
effect of the automatic valve has been 
entirely avoided. 


Method of Operation. 


When making a mold the flask is set 
on the table in its proper position and 
clamped to the pattern plate. The sand 
frame is then placed on the flask which 
is filled with sand. The sand frame is a 
temporary extension of the flask which 
carries the excess loose sand necessary 
tc fill the flask as it becomes compact by 


(Continued on page 43.) 
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The problem of pouring 
off floors of machine made 
molds is growing increas- 
Made Molds ingly difficult of solution, 

especially in small foun- 


Pouring 
Machine 


dries where the tonnage is not sufficiently 
heavy to warrant the continuous opera- 
tion of the cupola, or the installation of 
pouring bridges, conveyors, etc., for dis- 
posing of the molds as rapidly as they 
are made. The output of modern mold- 
ing machines has increased so rapidly in 
recent years that it has become almost a 
physical impossibility for the machine 
operators to pour their floors during the 
brief duration of the heat. In one large 
stove shop, one operator pours off ap- 
proximately 240 molds and as the sec- 
from 75 80 hand 
ladles of iron are required. While the 
metal is conveyed to his floor, neverthe- 
less the work of pouring off is arduous 
to say the least. This is, however, an ex- 
ceptional case, inasmuch as few floors of 
machine—made molds require more than 


tions are heavy, to 


10 or 45 ladles of iron. In many shops 
the average per floor of light work is 
about 25 ladles. 


Statistics compiled by the 


Decline American Iron and Steel 
in Pig Iron Association show a big 
Production decline in pig iron pro- 

duction in 1908 as com- 
pared with the previous year. The total 


output of all kinds of pig iron in the 
United States last year was 15,936,018 
tons, against 25,781,361 tons in 
1907, a decrease of 9,845,343 tons, 
over 38.1 per cent. The half yearly pro- 
duction in the last three years in gross 
tons is given below: 


gross 
or 


Periods. 1906. 1907. 1908. 
First half....12,582,250 13,478,044 6,918,004 
Second half..12,724,941 12,303,317 9,018,014 

Total, Tons 25,307,191 25,781,361 15,936,018 


The following table gives the produc- 
tion of pig iron in the United States 
from 1900 to 1908 in gross tons. 
increase in 


There 
the second half of 
1908 over the first half of 2,100,010 tons, 
or 30.3 per 


Was an 


cent. 


Years Total, Increase or 
Tons. Decrease, Tons. 
1900 ea ee 13,789,242 Dec. 1,495,896 
| ers 15,878,354 Inc. 529,128 
LE) See eee 17,821,307 Inc 204,159 
1903 :3sse+% a eee Dec. 1,405,482 
og, Ee ores 16,497,033 Inc. 150,157 
1905 . . 22,992,380 Inc. 666,030 
190¢ ies s&s eepeeeeen Inc. 142,691 
] oo ae 0-340 <b.6:9 eee Dec. 1,174,727 
2 ree. 15,936,018 Inc. 2,100,010 


The production of Bessemer and low- 


phosphorus pig iron in 1908 was 7,216,976 
tons, against 13,231,620 tons in 1907, a 
decrease of 6,014,644 tons, or over 45.4 
per cent. In the second half of 1908 
the production was 3,828,485 tons, as 


compared with 3,388,491 tons in the first 
half, an increase of 439,994 tons. The 
production of low-phosphorus pig iron 
alone in 1908 amounted to 130,616 tons, 
against 204,537 tons in 1907. The pro- 
duction of Bessemer and low-phosphorus 
pig iron in 1908 was the smallest since 
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1897, when 5,795,584 tons were made. 
The production of basic pig iron in 1908, 
not including charcoal of basic quality, 
was 4,010,144 tons, against 5,375,219 tons 
in 1907, a decrease of 1,365,075 tons, or 
nearly 25.4 per cent. In the second half 
of 1908 the production amounted to 2,- 
528,532 tons, against 1,481,612 tons in the 
first half, an increase of 1,046,920 tons 
The total production in 1908 was slightly 
less than that of 1905, when 4,105,170 
tons were made. The production of 
spiegeleisen and ferro-manganese in 1908 
was 152,018 tons, against 339,348 tons in 
1907, a decrease of 187,330 tons. Th 
production of ferro-manganese alone in 
1908 was 40,642 tons, against 55,918 tons 
ir 1907. Of spiegeleisen alone it was 
111,376 tons, against 283,430 tons in 1907. 
The total output of steel ingots and cast- 


ings in 1908 was 6,116,755 gross tons, 
against 11,667,549 tons in 1907, a de 
crease of 5,550,794 tons, or Over 47.5 
per cent. 

The open market recent 
Trade ly established on steel 
Outlook products and the abroga 

tion of all price agree 

ments, if such they might 
be termed, on all commodities except 


rails, foreshadows lower values than have 
existed during the last 18 months, and 
will undoubtedly be the forerunner of 
reduced prices on pig iron. Concessions 
from ruling quotations have been made 
for sometime by independent interests 
and the entire market has -been in an 
extremely unsettled condition. The 
result of this action can only be con 
jectured at this time, but it is certain that 
any tonnage held in abeyance on account 
of existing prices, will certainly be placed 
Hereto- 
fore, an open market has usually led to 
prices which represented the cost of pro 


when the lower level is reached. 


duction and many sales were made that 
incurred heavy losses. A speedy recov 
however, anticipated, and if a 
large tonnage is placed at low values it 
will certainly hasten the return of pros- 
perity. 


ery 15S, 


In the foundry trade the melt 
has shown a slight increase, mostly in 
gray iron shops. Stove plants with few 
exceptions are idle and their period of 
activity this year will be limited on ac 
count of the large stocks carried over 
from last fall, due to the unseasonable 
weather conditions. The railroads ari 
not contributing a heavy tonnage to the 
malleable and steel foundries, nor is any 
great improvement anticipated until the 
summer months. Pig iron is quoted at 
slightly lower prices in the leading cen 
ters as follows: Northern No. 2, Chicago 
$16.50; No. 2. standard, Philadelphia 
$17; No. 2 southern, Birmingham, $12.5! 
to $13.00; Lake Superior charcoal, Chi 
cago, $19.50; No. 2 Cleveland $16.50 
malleable Bessemer, Pittsburg, $16.50. 
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PRIZE CONTEST AWARDS. 


Only one of the four prizes offered 
THE 


t cles on 


FouNpry for meritorious ar- 


various phases of foundry 


‘actice has been awarded by the 


dges who passed upon the manu- 


ript submitted. In many cases ar- 


‘les of merit could not be considered 


r the reason that the matter was 


‘t confined to one of the four sub- 
offered. 


he prize of $25 for the best article 


cts for which prizes were 


on “Steam Engine Cylinder Castings,” 
s awarded to Paul R. Ramp, West 


surlington, Ta. 


PERSONAL. 


lerman J. Trenkamp, 


s resigned as 


Cleveland, 
secretary of the 
Stove Co., and has 
ucceeded by 


\merican been 


Louis Stockstrom, of 
St. Louis. The office of the secretary 
will hereafter be located in St. Louis 
nstead of Cleveland. 

James Dwyer, general manager of 
the Peninsular Stove Co., Detroit, to- 
gether with his son and daughter, will 

for Europe on the Baltic, April 


24. They will be accompanied by T. 





P. Kelly and wife, of New York City. 
\lbert H. Porsch has been ap- 
inted superintendent of the Wash- 

ngton Foundry & Machine Works, St. 

Paul, operated by Henry Orme’s Sons. 

Mr. Porsch was formerly connected 

th the Iowa Foundry & Mfg. Co., 
Dodge, Ia. 


Stoughton has announced 
opening of an office at 165 Broad- 

New York City, with branches 
Pittsburg. At 
ent he is on a cruise to Bermuda. 


oe 


Standard 


bradley 


Philadelphia and 


Norris, engineer of teste for 
Steel Works, Burnham, 
has resigned to accept the p°si- 
of engineer of 


tests with the 


rican Vanadium Co., Pittsburg. 
VV. A. Lally, formerly general sales 
agent for the Scottdale Foundry & Ma- 
hine Co., Scottdale, Pa. has resigned 
ept a position with the Kilbourne 
x Jacobs Co., Columbus, O., manufactur- 
ts of cars and 


industrial railroads. 


ong veteran 
Knapp, 


molders, Joseph 
employed by the Buffalo Co- 
Buffalo, N. Y., 
has handled the rammer for 55 
ye takes first rank. Mr. Knapp 
orn in Buffalo, on July 18, 1839, 
when 14 years of age he became 
mploye of Jewett & Root, then 
f the largest stove foundries in 
yuntry. 


itive Stove Co., 


He remained with this 
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concern until 1884, when he 
employment in the shop with 


he is still connected. 


secured 
which 


BOOK REVIEWS. 

Foundry Practice. By James M. Tate 
and Melvin O. Stone, M. E. John 
Wiley & Sons, New York. 234 pages 
and 112 illustrations. Cloth $2.00. 

This work was prepared for the use 
of students in the College of Engineer- 
ing, University of Minnesota, and treats 
of the problems of molding and casting 
in a somewhat elementary way. In 
presenting this work on foundry prac- 
tice the authors realize that it is not a 
complete treatise on the same, but have 
aimed to produce a book in which the 
principles of foundry work are set forth 
concisely and clearly. The interests of 


the engineering students rather than 


, . 
those of the practical foundryman were 


kept in view. To this end numerous 
examples are given representative of the 
different kinds of molding, and the 
simple methods used in illustrating and 
describing the 


various operations in- 


volved will, undoubtedly, give the stu- 
dent a ready knowledge of molding, 
which will go far to supplement the 


practical work of the foundry which in 
a college course must necessarily be 
limited. Although the treatment is some- 
what brief the subject matter presented 
is intended to. cover the ordinary work 
in foundry practice, both 
brass and iron casting. A glossary of 
foundry terms is also contained in this 
work. 


Alloys (Non-Ferrous). 


including 


By A. Hum- 


boldt Sexton. Manchester, England. 
Scientific Publishing Co., 534 x 8% 
inches. 283 pages. Illustrated. Cloth, 


$2.00, postage and duty extra. 

In his introduction the author points 
out the four lines 
work has 
the systematic 


which re- 
conducted in 
study of 
analysis, 


along 
search been 
alloys as 
chemical microscopic exam- 
solidification, and 
the examination of the physical prop- 
erties. The 


alloys and shows the relation of the 


ination, fusion and 


second chapter defines 
finished products through their prop- 
erties to the various constituents of 
which the alloys are composed. 

The third with the 
phenomenon of solidification, the diffi- 


culties 


chapter deals 


encountered in the manufac- 
ture of alloys of uniform composition 
and structure and shows the advantage 
of slow cooling and of keeping the up- 
per portion of the metal liquid to the 
last, over other 
the prevention of the blow-holes, or 
unsoundness in alloys. 


methods devised for 


Chapters IV and V give the method 


of preparation of microscopic slides 


’ 


and the value of microscopic study in 
the detection of the physical structure 
and the various changes that 
through cooling and annealing, 

The with the 


properties of metals used in the manu- 


arise 


author next deals 
facture of alloys; the composition and 


uses of the brasses whose essential 
constituents are copper and zinc; the 
bronzes which comprise the copper 


and tin series; the tin and lead series 
known as the white alloys; the various 
forms of babbitt; the aluminum alloys 
of practical value where lightness, 
strength and non-corrosiveness are es- 
sential; and the alloys of the 
precious metals. 

The 
valuable as it deals with the different 
methods 
of alloys. 


rare and 


fifteenth chapter is especially 


utilized in the manufacture 
Here the author 
freely from other authorities. 


quotes 


It may be regretted by some read- 
ers of the book that the 
which is’ the 


iron series, 


most important of 
all, is purposely omitted from the text, 
but this is pardonable because an en- 
tire volume would be required to do 
them justice. 


JARRING AND HINGED MOLD- 

ING MACHINE. 
(Continued from page 41.) 
jarring. By means of a pilot valve a 
blow is struck for every depression of a 
hand lever and the number of blows can 
thus be accurately counted as found by 
experience is necessary for the quality 
of sand. 

After the operation of jarring has been 
completed the sand frame is removed, 
the excess sand struck off and the bot- 
tem board clamped to the flask. Pressure 
is admitted to the roll-over cylinder by 
means of a three-way, air valve, which 
brings the arms of the hinged frame up 
in contact with the pattern plate. 

After the hinged frame has passed th 
balancing point the pressure is released 
by the operator from the roll-over cylin 
der, allowing frame to de 
scend to an inverted horizontal position, 
lowering 


the hinged 
itself in a straight line until 
the bottom board and suspended weight 
rest upon the table. The 
clamps are released from the flask, the 


equalizing 


vibrator started and at the same time air 
is slowly admitted to the roll-over cylin 
cer until the pattern is drawn clear of 
the mold, when the valve is opened wide 
and the hinged frame rolls back to its 
original After “blowing off” 
the pattern plate and pattern with a blow 
valve provided for the purpose, the ma- 
chine. is ready to receive another flask. 

The machine is built by the Tabor Mfg. 
Co., Philadelphia. 


position. 


























HILE retaining the gravity tion of the sand as it falls from the 
ramming principle in every’ buckets. 


detail, the gravity molding The cradle can also be raised and 
hr: 
Dru 


machine described in the February, lowered to discharge the mold and 


1907, issue of THe Founpry has been draw the pattern. Below the floor, 
practically redesigned and_ recon directly underneath the cradle, is a 
structed, and all parts have been hopper covered with a shaking rid- 
standardized. dle into which sand is shoveled and 


The sand for ramming molds on discharged into the hopper where it 
this machine is carried in buckets is fed to the ‘buckets ‘by a feed roll. 


which descend into a hopper below’ As each bucket passes the floor level 


the floor where they are loaded and it comes in contact with the auto- 
the sand is then elevated, being com- matic packer which compresses the 
pressed in the buckets by an auto- sand, so that it will not disintegrate 
matic rammer during its ascent and in falling, but will descend in a solid 
is dropped from the top of the ele- mass of sufficient body to pack firmly 
vator to the flask carried on a swing- around the pattern and to also ram 
ing cradle, which can be rocked back the underlying layers of sand in 
to secure an even distribu- the flask. These bodies of sand are 


and forth 

















FOUNDRY & PATTERN SHOP EQUIPMENT 


The Improved Gravity Molding Machine---Chipping Hammer---Electric Hoist--- 
Oil Burner for Lighting Cupolas---Sand Blast---Stripping Plate---Sash Weight Mold- 
ing Machine---Crucible Furnace---Rolled Steel Flask---Motor-Driven Band Saw 


thrown from the elevator buckets 
they turn over the head sprock 
When the flask has been filled 
superfluous sand is removed wit! 
strike-off, and after the bottom b 
has been adjusted the flask 
clamped to the cradle, turned 
the cradle lowered and the mol 
deposited on a leveling device ut 
neath the cradle After the 
has been unclamped the crad 
drawn vertically upwards, thus draw 


ing the pattern from the mold. 
cradle is then lowerel to its operating 
position, the pattern board rolled over, 
another flask is adjusted and the 
ration is repeated. 

The improved machine is of 
construction throughout, the bas 
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BEEN Struck OF! Fic. 2—Bottom Boarp CLAMPED oN FLASK 
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Fic. 3—PositTion THE Mcitp Assumes WHILE IT IS Fic. 4—Motp Roritep Over Berore it 1s LowereD ONTO 
BEING ROLLED OVER THE LEVELLING DEVICE 


1S being built of structural shapes and of ‘buckets has been increased, their fit over these extensions and are ad 
the hopper is made of steel in place size has ‘been decreased, and the justed by a lever. The clamps are 
of wood. Owing to the rapid wear speed of ramming increased. The adjustable to any depth of flask. 
g of wire riddles from contact with the strike-off is so constructed that a The sand packing device has also 
r rubbing device, which thoroughly flat or ridged surface of sand on the been simplified and improved, and 
coats the sand with loam and breaks bottom of the mold can be had as_ by increasing the weight of the packer 
up all clods, a cast iron sieve, 3%-inch desired. The cradle is counterbal- the hardness of the sand bodies in 
mesh, made in halves, has ‘been sub- anced by weights underneath the the buckets is correspondingly in- 
S stituted. Either section of the riddle floor level, and by adding more creased. To prevent sand from ad- 
can be easily removed and replaced weights, flasks heavier than those or- hering to the buckets they are at- 
by one cast in the foundry. The dinarily used are counterbalanced. tached to the chain with countersunk 
riddle is now operated by a crank The vertical, upward and downward, bolts, and the ends are lapped, thus 





movement in place of an eccentric, as well as the swinging movements overcoming the tearing of the sand 
the crank being a steel, drop forging. of the cradle are controlled by coun- bodies at the ends as they are dis- 
The riddle is supported by four flat terbalancing weights. The pattern charged from the buckets. For oper- 
spring steel bars, and is connected to board is level in all positions, being ating the machine only three levers 
the crank shaft by a ball joint. Ad- hung from four standards instead of are required, one for clamping the 
justment can be made to take up two. To provide for the vertical up- flask, another for rolling over the 


wear. ward and downward movement of the mold, and a third controls the lower- 

The hopper is of sheet steel con- cradle, telescoping standards are used, ring of the flask and the draw of the 
struction and is coated on tthe in- and the cradle can be leveled at four pattern. The levers are located on 
side with a special preparation to points, one side of the machine, obviating the 
prevent the sand from adhering, and \utomobile chains and = sprockets necessity of the operator changing 
thus insures a steady flow in the hop- are used for raising and lowering his position while making a _ mold. 
per to the boot of the conveyor. the cradle instead of link chains, thus The pattern is either vibrated by air 
Owing to the variations in the den- insuring an absolutely steady draw of or is rapped by hand. The driving 
sity of the sand, the amount to be the pattern from the mold For mechanism has been placed at the 
loaded into each bucket can be con- clamping the flask the center part of floor level, whereas formerly it was 
trolled by an adjusting device gradu- the bottom board is extended 3 at the top of the machine. The ma- 


ited to Y%-inch. While the number inches at either end. Yoke clamps chine is belt driven and is provided 
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5—PATTERN DRAWN. 





Fic. 6—PATTERN PLATE Rotten Back 
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pattern ‘board is placed on the cradle 


and is clamped automatically by two 
clamps on either side. The pattern 
board centers itself as all pinholes 


The flask is then placed 
the 


are uniform. 


pattern board and mold 


The 


in position as 


on tthe 


is rammed. strike-off is next 


lowered shown in Fig 


1, and the superfluous sand is re 


Fic. 7—SAanp Hopper AND RIDDLE 

with a friction clutch. The height moved. The bottom board is then 
of the machine above the floor level placed in position and clamped as 
has ‘been reduced from 17 feet 6 shown in Fig. 2. In Fig. 3 the mold 
inches to 14 feet, and the depth of is being rolled over and the flask is 
the hopper has been decreased from lowered onto the leveling device 
7 feet 6 inches to 5 feet 6 inches shown at A, Fig. 4, which operates 

When operating the machine the automatically. In this illustration the 


flask is shown just after it has been 


rolled over and before it was lowered 
After the 


clamps have been released the pat- 


onto the levling device. 


drawn by an upward move- 


the 


tern 1S 


ment of cradle, which is then 
moved back and remains in this posi- 
until the flask has 


\ view of the 


been removed. 


tion 


pattern plate partly 
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Gravity MOoLpING 
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MACHINE SHOWING CRADLE 
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rolled over is shown in Fig. 6. The 
cradle is then swung back, the pat- 
tern board rolled over, another flask 
set in place and the operation is re- 
peated. 

A front view of the machine show- 
ing the sand hopper, cast iron riddle 
and flask leveling device is shown in 
Fig. 7, and a side view showing the 
cradle is illustrated in Fig. 8. 

To eliminate the expense of mount- 
ing patterns in jobbing foundries, the 
flask and pattern board can be placed 
on a car operating on a track, which 


















extends underneath the machine to a 
point where the cradle rests while 
the sand is being rammed. While 
the mold is ‘being rammed on the 
car the cradle is swung back. The 
patterns are held in place by hand 






until sufficient sand has been dropped 
into the flask to hold them firmly in 
the ramming operation 
is then completed. After the bottom 
board has been clamped, the mold is 







position, and 








rolled over and the parting is made 
by hand. The car the 
drag mold is then again conveyed to 
the machine, the cope is rammed and 
drawn by hand. 





containing 






the patterns are 


















CHIPPING 


PNEUMATIC 
HAMMER 


PITTSBURG 








The gravity machine, as well as the 






other lines of foundry equipment, in- 
the Parks’ 
and squeezing molding machine, flask 
flask, leveling devices, and 
line of snap flasks, formerly 
made by Mitchell-Parks Mfg. 
Co., St. Louis, are now manufactured 
and sold exclusively by the A. Buch’s 
Sons Co: Pa. 






cluding portable jarring 






and 
a full 


bar 







the 








Elizabethtown, 





PITTSBURG PNEUMATIC CHIP- 
PING HAMMER. 


A pneumatic chipping hammer adapted 









for chipping castings, plates, calking and 
flue beading, is shown herewith. Com 
pressed air entering through the port A 
pressure against 
shoulder B on the piston and forces it 
back until the ports C come into com- 
munication with the feed port A. Air 
then enters the cylinder E through the 
hollow portion of the piston, and acting 















maintains a constant 


against the full area of the piston over- 


comes the constant pressure on_ the 
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small shoulder B and drives the piston 
forward to strike its blow. The piston 
port C coming into communication with 
the exhaust chamber D in the cylinder, 
permits the pressure back of the piston 
to escape, when the constant pressure on 
the piston shoulder again moves the pis- 
ton back as previously stated. Blows are 
thus repeated in rapid succession. Vi- 
bration is reduced to the minimum by 
the air cushion formed by the pressure 
admitted through the hollow portion of 
the piston against which it is returned. 
These hammers are made in six sizes 
weighing from 414 to 10 pounds, with 
strokes ranging from '%4 to 4 inches. 
These hammers are made by the Pitts- 
burg Pneumatic Co., Canton, O., who 
also make a full line of pneumatic drills, 
hand, yoke, stationary and pedestal riv- 
eters. 


A NEW ELECTRIC HOIST. 

A line of small electric hoists for 
traveling on the lower flange of I- 
beams or on monorails has been de 
signed and placed on the market by 
Alfred Box & Co., crane builders, 











Evectric Holst 


Philadelphia. The accompanying il- 
lustrations shows one of these hoists, 
which is particularly well adapted 
for use in foundries, machine shops 
and other industrial plants where 
space limitations are such as to ren- 
installation of 


der the traveling 
cranes impossible. This hoist is 


designed to provide a_ thoroughly 
durable device at a minimum cost; 
it ranges in capacity from two to ten 
tons, it will travel either on a straight 
or curved track, and the travel can 
be performed either by hand or pow- 
er. The entire frame is of steel, 
with a large wheel base and all work- 
ing parts enclosed. The gears are 
all of the spur and internal. type 
and are cut from solid steel blanks 
it the Box works. The hoisting 
drum is grooved to take the full 
run of the wire hoisting cable. so that 
there cannot be any overlapping of 
the rope, which is one of the com- 
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Hauck 


mon sources of wear. A limit switch 
is provided to prevent the overwind- 
ing of the hoisting drum, and an elec- 
tric brake, operated by a_ solenoid 
magnet, and a safety brake of the 
friction disc type are in place to prevent 
the running down. or racing of the 
load, a point of importance often 
overlooked. The small headroom 
required is evident from the illus- 
tration, which is of a _two-motor 
hoist with a capacity of 7% tons. 


LIGHTING CUPOLAS WITH AN 
OIL BURNER. 

The accompanying illustration makes 
clear the manner in which the Hauck 
Mfg. Co., 140 Cedar street, New York 
city, adapts its portable oil burner 
to the lighting of cupolas. This is 
a rather recent innovation with the 
Hauck burner, but the arrangement 
has found favor in a number of large 
foundries and is being employed with 
No heats have 
been lost. Weather conditions do not 


very satisfactory results. 


have to be considered, as the burner 
creates an artificial draft, and no 
smoke results. The operation of light- 
ing the cupola is shortened in this 
manner, a good heat is secured with- 
out delay, and a hot and clean iron 
is provided for pouring. The con 
venience of the system is a_note- 
worthy feature, particularly in view 
of the annoyance incidental to the 
use of wood and its steadily advanc- 
ing price. 

THE CURTIS OPEN HOPPER 

SAND BLAST. 


An open hopper sand blast machine 


designed for cleaning brass, aluminum, 
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3URNER LIGHTING A CUPOLA 


iron and steel castings made by the Cur- 
tis & Co. Mfg. Co., St. Louis, is shown 
herewith. The hopper is an. open gal- 
vanized steel box supported on four 
angle iron legs. The sand is shoveled 
onto a screen on top of the hopper and 
after being riddled, falls on an internal 
plate and through a series of narrow 
slots where dust is removed by an air 
jet, and then falls into the sand _ tank. 
The sand is drawn through the opening 
in the bottom of the tank into the hose 
by the suction created by the compressed 
air in the sand blast nozzle. To the 
nozzle are connected the hose carrying 
the sand and another hose’ through 
which the compressed air is transmitted. 


Not until the sand reaches the nozzle 
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48 


does it come in contact with the~com- 
pressed air, thus obviating all possibility 
of the sand becoming moist in the tank. 
becomes 
forced back 
through the hose by placing the opening 


If the nozzle or sand hose 
clogged, the air can be 


of the nozzle against the floor, and any 
obstruction will be blown out in this 
way. The machine can be operated at 
either a high or low pressure and can, 
therefore, be connected to the compres- 
sor equipment alreay installed. The air 
valve imparts either a high or low veloc- 
ity to the sand, and the machine can 
be adapted for cleaning brass and alum- 
inum or iron and steel as desired. The 
machine is portable and can be used for 
work in any part of the foundry. 

STRIPPING PLATE FOR BENCH 

WORK. 

The application of the stripping plate 
principle to light bench work without the 
use of a molding machine, is the subject 
of a patent recently granted Ezra Estep, 


Sandwich, Ill. It can be used to advan- 














ic. 1—Strimpinc PrLate Devict 


tage for molding small pinions, sprock 
cts, single flange straight-face pulleys, 
as well as similar work that is difficult 
to draw with an ordinary pattern plate, 
as well as for patterns that will not 
draw freely if gated. 

A sectional view of a mold with a 
stripping plate underneath a 
plate, which contains both cope and drag 


pattern 


patterns, is shewn in Fig. 3. The strip 
ping plate is illustrated in Fig, 1. 
Handles are provided for lifting the 
pattern and stripping plate, as well as 


for separating the two. Each of these 
handles is pivoted to the stripping plate 








Fic. 2—SrEcTIONAL VIEW OF 
PLate Device AND Motpn SHOWING 


HANDL 


STRIPPING 
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and is provided with a cam shoulder for 
bearing against the face of the pattern 
plate to separate the two plates when 
the handle is swung to the position 
shown in Fig. 1. The upward move- 
ment of these handles raises the pattern 
plate and draws the pattern from the 
drag half of the mold through the strip- 
ping plate. When operating this device, 


Fic. 3—SeEcTIONAL VIEW oF MoLp 
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drawn by raising the flask from _ the 


machine. This is accomplished by 
pins at* either end which are _ raised 
and lowered by a lever. In ordinary 
practice two machines are used, one for 
making the copes and the other for the 
The joints of the flasks should 
be planed so that they will fit accur- 


drags. 


ately on the pattern plates, and if this 





SHOWING STRIPPING PLATE INTERPOSED 


BETWEEN Cope AND DRAG 


the cope and drag flasks are assembled 
flasks are 
pattern and 
them. The 
rammed, the mold rolled 


the cope and drag 
assembled with the 
stripping plates between 
drag is 
over, and «the cope half is rammed 
drawn from the drag through the 
stripping plate by raising the handles on 
either end. Flanges on the latter cor- 
responding to the end flanges of the pat- 
tern plate have openings to receive the 
dowel pins of the flasks. These plates 
can be used on light flasks or ordinary 
snap flasks, and are espectally adapted 
for malleable iron work. 

A SASH WEIGHT MOLDING 

MACHINE. 
The Advance Ra- li st 


. . . Kd Ka Cj 
diator Co., Syracuse. fh | 
oF cated ( 
Ind., is offering to 
| 
| 


the foundry trade 


the molding machine Wi | 


| 
- i | 
shown in the accom- ik My 





panying illustration, 


Waki 


pecially for molding 





J 

{ 
which is designed es- | 
is 
sash weights, The 


Its 
| 
patterns are attached 
to steel match plates | 
as shown, six. or ~ 
nine to.the plate, ac 
cording to size, and 


nn) } OHA : ny g 
PLL eel see LN 


precaution is observed and_ the pins 
properly located, fins and shifts can be 
entirely obviated. It is claimed that two 
men operating two machines can pro- 
duce 13,000 pounds of sash weights per 
day. Patterns for sash weights of any 
size, as well as flasks for this special 
line of work, will also be furnished by 
the Advance Radiator Co. 


OBITUARY. 


Wayne 
Howard M. Bougher, president of the J. 
W. Paxson Co., Philadelphia, died of 
scarlet fever, Feb. 4, at the Mercersburg 


Jougher, 15-year old son of 


Military Academy, Mercersburg, Pa. 


1 


: | | 


Jal 


——— 


oF, 
as 7 
= 











the plate is bolted 











to the frame of the 
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machine. The molds 





are rammed by hand 
andthe patterns are 
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SYRATING FLAME CRUCIBLE 
FURNACE. 


\ side elevation, sectional and plan 
ws of the Kroeschell-Schwartz gyrat- 
» flame crucible furnace for melting 
iron and the softer metals, are shown 
in the accompanying illustrations. This 
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irmace was originally described in the 


\ugust, 1908, issue of THe Founnry, 
since that date a number of im- 
rovements have been made. This fur- 


e is the invention of E. H. Schwartz, 


| is designed for the use of gas or oil 





“TE FOUNDRY 


all 


direct ly 


of the furnace which 


spilled 


in the pit. 


through slag 


or metal is discharged 
These openings also act as 
tuyeres through which additional air for 
the 


The highest temperature is attained near 


the combustion of is obtained. 


gases 


the bottom of the furnace, and as a re- 


| ; 
i 1 
———— BLLE BLE VATION : 
~~ S\ | 
Ao 
a = 
ae 
s 
\ \ a 
Be ~ ie i 
- alae 7 
AL Views oF GyRATING FLAME FURNACI 
sult the metal in the bottom and sides 
of the crucible is melted first. A hinged 
door is attached to the side of the fur 
nace near the floor level, and when this 
is open the flames are directed down 
ward through the openings in the _ bot- 
































fuel The flames are tangentially tom, freeing the same from any accumu 
ted into the furnace causing the lations of slag. Gray iron, steel, semi 
me to gyrate around the crucible, thus steel, as well as the non-ferrous metals 
venting the cutting action of the can be melted with equal facility. Steel 
when directed against the pot. boiler plate punchings have been melted 
the burning gases have reached with a fuel consumption of only 10 gal 

top of the furnace practically all lons ot oil per 100 pounds 
products of combustion have been of metal. The operation of 
nsumed, and as a result there is prac- the furnace is practically  nois« 
no oxidation in the top of the less and it is so constructed that the 

le products of combustion pass indirectly 
re are two openings in the bottom into the flue and no fumes or gases are 

Fic. 1—SectionaL View or Rotten Steet FLAsk 
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discharged into the melting department. 
The 


Bros. Co., 


furnace is built by the Kroeschell 


55 Erie street, Chicago. 


ROLLED STEEL FLASK. 


The Sterling Wheelbarrow Co., 
to the 


of a 


Mil- 
offering foundry 
flask 

section, 


and 3. 


shape 


W aukee, is 


trade a_ steel made rolled 


bar of special shown in 
Pigs. 55° °2 


bent 


as 
The 


riveted. at one 


bar 1s 
into and 
end, the pin holder forming the con- 
This 
tion makes the flask practically inde 
lighter 


necting link. type of constru:- 


structible and it 1s than 


The 


cast 


sufficient 


sides are of 


iron 
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Fic. 2—Enp View oF Ro.iep STEEL 
FLASK 
strength to resist molding machine 
pressures and it can be sold to the 


For hold- 


the sand, the sections are flanged 


trade at a moderate price. 


ing 


on the inside while a_ strengthening 
rib is rolled on the outside of the 
bar. The pin holders shown in the 
end view, Fig. 2, are made of 
malleable iron and are so designed 
that the flasks can be stacked upon 
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3—PLaN VIEW OF 


STEEL 


ROLLED 


FLASK 





each other to any desired height. 
For molding machine work special 
pin holders are furnished when de- 
sired. The flasks are made in three 
heights, 3, 4 and 5 inches, and in any 
sizes from 12 inches wide and 12 
inches long to 18 inches wide and 24 


inches long. 


A MOTOR-DRIVEN BAND SAW. 

The accompanying illustration shows 
a 36-inch 
cently designed by the West Side Iron 
Works, Grand Rapids, Mich. 


motor-driven band saw re- 


| he mo- 


tor is mounted on a bracket cast solid 
with the frame and is located so that 
the lower band wheel is mounted di- 


rectly on the extended armature shaft 


of the motor. This. driving shaft 














36-INCH MorTor-DrivEN BAND Saw 
passes through the frame, on which 
it is supported by suitable bearings 


The motor is entirely enclosed to ex 


clude dust. The starting box is con- 
veniently located for the operator so 
that the control of the saw is easy and 


removed from danger. 


The design of the tool itself is sim- 
ple and substantial. The base is stable 


and of good proportions. The table is 


extra heavy and well ‘trussed. It is 
provided with a_ screw device by 
means of which the table may be 
tilted either way for sawing draft on 


tilted forward 
No addi 


is required ‘to 


be 


1 
angle. 


a pattern or it may 
at an 


locking 


for sawing 


tional device 
hold the table in position. The wheels are 
diameter, 2 


tire of 


36 inches in inches across 


good qual 


with a 
band, 


face 
rubber 


1 
the 


ity securely cemented 
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on and ground true. The rims and 
spokes are of steel and the hubs are 
bell shaped to ‘bring the bearing di- 
of the 


runs 


strain 
shaft 
double yoke box, with 9%-inch bear- 


rectly under the Saw. 


The upper wheel in a 


ings and has a tilting device for shift- 
ing the saw blade to the desired cut- 


ting path. The machine will cut ma- 
terial 16 inches thick and to the cen- 
ter of a 72-inch radius. 

The machines can be built either 
right or left hand, though the former 
is usually built. They can also be 


equipped for either direct or alternat- 
ing current connections. 


A LARGE FOLLOW-BOARD. 


The follow-board 
companying illustration is 6 feet 4 inches 


shown in the ac- 
long, 4 feet 4 inches wide and 1 inch 
thick. It was made from the “Regular” 
brand of core oil made by the Holland 
Linseed Oil Co., Chicago, by E. E. Lind- 
gren, foreman of the foundry of the 
Standard Architectural Iron Works, Chi- 
cago. The oil was mixed with dry saw 
mill dust, one pound of litharge having 
been used. After the parting was made 
the match was permitted to dry about 12 
and then ready for use. 


hours was 


Owing to its size and weight several 
rods were fastened in the center of the 


follow-board. 


TRADE NOTES. 

The Rockwell Furnace Co., 26 Cort- 
landt street, New York City, has been 
the for the 
furnace equipment of the new locomo- 


awarded contract complete 


tive shops of the Delaware, Lackawanna 


& Western Railroad, at Scranton, Pa. 
The contract provides for the installa- 
tion of 35 furnaces. 


The McMullen Machinery Co., Grand 
Rapids, Mich., has been organized with 


$15,000 capital and will establish a 
woodworking machinery depot in_ that 
city at 58 South Ionia street. A full 


line of woodworking machines for every 


purpose, factory equipment, machine 


knives and bits, etc., will be carried in 
stock. The agencies for a number of 
representative lines have already been 
secured, although this concern would 
like to hear from manufacturers of 
woodworking equipment who would 
like to introduce their product in 


western and K. 
McMullen, of 
this concern, was until recently, and for 


10 of 


Fox Machine Rapids, 


northern Michigan. G. 


president and manager 


more than sales 
the 
Mich 
The Carpet Co., 
Mass., 20-ton 


its power station, built by the North- 


years, manager 


Co., Grand 


Bigelow Clinton, 


has installed a crane in 


March, 19 


ern Engineering Works, Detroit, M 
The crane has a span of 48 feet an § 
lift of 31 feet. 

Knoppel & Knoppel is the firm 1 
of 
C. E. Knoppel, Erie, Pa., which will 


anew concern organized by J. C 


gage in foundry betterment work in 
The 
plant 


advisory capacity. scope of 
include 
to 


work at 


service will arrangen 


view handling incr« 
of the 


Special attention will be given to n 


with a an 


amount lowest « 


ing operations to bring about maxi 


cupola efficiency, the adaptability 





molding machines for virious cla 


of industrial 
Cost 
be devised to meet the particular 
the 
they are being prepared. 

Touche, Niven & Co., 30 Broad st 
New York City, 


have established 


work and transpo i 


tion facilities. systems will 


quirements of plant for wl 











public accounta 


the Trad 


s 







an office in 









































A Larsce Composition Fottow-Boar! 






ers Bank Building, Toronto, under th 







management of Malcolm H. Robinso1 

a member of the Institute of Chartered 
Accountants of England and Wal 
The Northern Engineering Work 






Detroit, recently shipped a number ot 





traveling cranes to the Black Hills Trac- 
Co., Deadwood, S. D., 


ton crane to the New Phoenix 





one three 
Fou 
& Machine Co., Springfield, Mo., 
15-ton crane to the City of Oswego, 
N. Y., and two 7'%4-ton cranes 
Western New York Construction 


tion 









Oswego, 

to the 

Co. 
Cc. OW: & Co., 


selling agents of ores, metal and alloys, 







Leavitt importer 







New York City, announce that 
March 20, their offices will be I 






in the Hudson Terminal 
The Buckeye Mfg. Co., 
Eastern 





building 
2306 to 2312 


Cincinnati, 






has 





avenue, 





organized by C. J. Goehringer 





Leis], and is now engaged in the 
ufacture of a 
for gray iron 






new parting com; 
and brass foundry use 
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It is shipped in 25 and 50-pound boxes 
and in barrels containing 100 and 300 
pounds. 

The Metal Mfg. Co., 1826 Land Title 
building, Philadelphia, recently organ- 
ized, will engage in the foundry supply 
business, and will carry a large stock 
of metals and alloys for prompt ship- 
ment at all times. This will 


metallic 


include 


ferro-manganese, manganese, 


ferro-silicon, manganese copper, ferro- 


ferro-chrome, 
and 


vanadium, silica-spiegel, 
spiegeleisen manganese Oxide. A 
full line of foundry supplies will also 
be carried in stock. B. O. Smoot, 
who has had a wide experience in the 
foundry supply trade. is general man- 
ager. 

C. W.. Leavitt & Co., 220 Broadway, 
New York City, are offering to the 
foundry trade a silicon-calcium-alumi- 
num alloy which is intended for use as 
a  deoxidizing and  desulphurizing 
agent. An approximate analysis fol- 
Silicon, 47 to 57 per cent; cal- 
cium, 15 to 25 per cent; aluminum, 214 
to 61%4 per cent. It is claimed that 
when added in the ladle it calms the 
steel and production of 
The alloy can be intro- 
short 


lows: 


insures the 
sound ingots. 
the 


tapping, or in 


duced in furnace a time 


before the tap hole 
while the metal is being run into the 
ladle, and it can also be added in the 
ingot molds. 

The 


nersville, 


Connersville Blower Co., Con- 
Ind., pres- 
sure blowers, has increased its capital 
stock from $200,000 to $490 000. 

The Carborundum  Co., 
Falis, N. Y¥., erect an 


manufacturer of 


Niagara 


will addition 
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to its plant, 60 x 225 feet, six stories 
high, for the manufacture of 
and emery paper and cloth. 
The Co., 95 Luib- 
erty St.. New York, has been appointed 
sales for the Semet-Solvey coke 
About 40 ovens 
are operated at this place, catering en- 
tirely to the Eastern foundry trade with 
a product similar to that manufactured in 
western and northern New York. 


garnet 
Debevoise-Anderson 


agent 


ovens at Chester, Pa. 


GRAPHITE FOR CRUCIBLE MAK- 
ING. 


Some interesting information in re- 


gard to the use of Ceylon graphite 


for the manufacture of crucibles has 
come out in connection with a rather 
spirited controversy carried on re- 


The 


utilization of 


cently in Manufacturer's Record 


over the the graphite 


mined in the southern states. George 
E. Long, treasurer of the Joseph Dixon 
Crucible City, .N. J, 


written two letters on this subject, 


Co., Jersey has 
and 
from these the following excerpts are 
taken: 

“The importation of Ceylon graphite 
has averaged for the past 10 or ll 
years about 14,000 to 15,000 tons, 
of this 
used in 
We 
the 


and 
amount about 70 
the manufacture of 
found it 


graphite in 


per cent is 
crucibles. 
inadvisable to 
the 


results of our 


have 
flake 


of crucibles; the 


use 
manufacture 
exper- 
iments have satisfied us that this form 
of graphite is not nearly as suitable as 
the granular and form 


more massive 


wi 
— 


of crystalline 
from Ceylon. 


graphite which comes 


“As to the relative amount of Amer- 


ican graphite used in crucibles com- 
pared with the amount of Ceylon 
graphite used for this purpose, we 


would say not more than 200 tons of 
American graphite been 
the crucibles 
in the year 
12,000 


other words, 


could have 
manufacture of 
1907, as 
tons of 


used in 


compared with 


Ceylon graphite; in 


less than two per cent, 
that 


less than this was actually used. 


and it is quite probable much 

“It is not because the graphite pro- 
duced in the United States is 
than that 


simply a 


less pure 
produced in Ceylon; it is 


question of physical struc- 


ture.” 


TRADE PUBLICATIONS. 


PUMPS.—Catalog No. 74, 
Dean Bros. 


issued by the 


Steam Pump Works, Indianapolis, 


contains 56 pages and contains descriptions of 


independent air pumps, jet and surface con- 


densers, vacuum 


and 
marine 


pumps, combined air 


circulating pumps for stationary and 


engines, 
The and contains 
much valuable information for the power plant 


vacuum pans, distillery cookers, etc. 


work is well illustrated 
engineer. 

COMPRESSORS. Ingersoll-Rand Co., 
New York, is sending to the trade considerable 
literature 


The 


describing its complete line of air 


compressors, air receivers, pressure tanks, 


moisture traps, duplex steam driven compres 


sors, electric-air rock drills and channelers, as 


well as the Sargeant rock drills. 
CRUCIBLES.—The Waterbury Crucible Co., 
Waterbury, Ct., is sending to the trade a hand- 


somely illustrated catalog which contains 


numerous halftone illustrations of the various 


departments of its plant, and sectional views of 
crucibles are also shown. Considerable valuable 
information is also given regarding the use and 


abuse of crucibles, which should prove of value. 


GENERAL INDUSTRIAL NOTES 


The Onward Mich., 


operation. R 


Brass Co., Kalamazoo, 


placed its new foundry in 


Housam is was fur 
ied by the Detroit Foundry Supply Co. 

Allen and J. Seattle, Wash., 
incorporated the Malleable 


manager. The equipment 


Vm. Johnston, 
Western 


a capital of $100,000. 


Iron 
( with 
he Andrews-Stevenson Co., formerly the 
an Foundry Co., 
ged its 


Hamilton, O., has again 
Miami Foundry Co 


z name to the 
capital stock of this concern has recently 


increased. James K. and William B. 
n having purchased a_ large interest 
B. Cullen, who for some time 
connected with the foundry depart- 
of the Niles Boiler Works Co., Hamilton, 


een placed in charge of the Miami foundry. 


Quinn Wire & Iron Works, formerly 


d at Jefferson, Iowa, has completed the 
of a foundry at Boone, Iowa. This 
rn will be incorporated with a capital of 


Westover, Lincoln, 


ind structural 


Neb., contractor in 


steel work, is organizing 


pany which contemplates the erection of 
indry of considerable capacity. The 
ng will be about 100 feet square 


Mig. Co., Torrington, 


The Turner & Seymour 
Conn. will erect a 
The Bettendorf Axle Co., 


will immediately pt 


new foundry, 50x 100 feet 


Davenport, Iowa, 
1 witl 


oceed h the erection of 


a new steel This addition was pro- 


foundry. 
jected last year but 
trade conditions The op furnaces 
vill be installed by Carr & Spear, metallurg 
engineers, 120 Liberty street, New York 

The new foundry of the Un 


1 1 ited Cigarette 
Machine Co., Ltd., Durmid, Va., has been placed 


was deferred on account of 


1-hearth 











in operation It is equipped to produce gray 
iron and brass castings. The foundry was built 
primarily to make castings for cigarette machines 
by this concern, ‘although grate bars will 

o be produced. The foundry is equipped 


vith a 9-ton Whiting cupola 


The Badger Malleable « Mfg Co., So. 
Milwaukee, recently completed a new f iry 
for the production of malleable iron cast 
ings and specialties. The main building which 


is 444 feet 


long contains the foundry, anneal- 


ing room and the shipping department The 
molding floor and furnaces occupy a _ space 
260 x 80 feet, the annealing room, 100 x 104 
feet, and the shipping department, 90x80 feet 
This building is of concrete and brick con- 


struction with steel roof trusses. The machine 


shop is 60x200 feet and of brick and concrete 


construction, and is provided with cement 


floors throughout. The 
feet, 
The 


of reinforced 


vault 
34x36 


and is 


pattern storage 
is 20x50 


feet. 


and the office building, 
24x120 feet 


construction, 


sand shed is 
concrete 


The 


handling of 


including 


the roof. plant is arranged for the 


economical both raw and _ finished 


materials. Coal is dumpéd directly into bins 


adjacent to the annealing furnaces, 


fuel 


storage is 


ovens and 


thus obviating the necessity of handling 


a second time. The pig iron 


located between the two main buildings and 


iron is conveyed into the foundry over an 


industrial 
The Republic 
East 40th 
dition to its 
high. The 
have been 


railway system. 


Stove & Mfg. Co., 
Cleveland, has built 
x 60 feet, two 
show and_= stock 


extension 


1802 
street, an ad- 
plant 60 stories 
office, rooms 
located in this 


also provides 


which 
further shop facilities. 
Co., Elkton, 
department, 
contract to the J. W. 
installation of a 


The Powers Foundry Md., 


and _ has 


will 


add a= steel casting 
awarded a 
for the 


converter plant, the 


Paxson Co. 
complete 
to be 


blow 
of the Pax- 


side 
vessel 
son-Deemer type. 





On Jan. 1, 
Brass 
Be: 3 
Brass & 


change in 


the 
Co., 

the 
There 
the management, 


the plant of 
& Machine 
taken over by 


Providence 
Foundry Providence, 
was Providence 
Aluminum Co. has been no 
and the change 
of the firm name was made 
confusion. 

The Germantown Foundry 
Germantown, Pa., has _ just 
will make a specialty of light 
soft gray iron castings 
The plant is also provided with facilities for 
The 


Thomas Why, pres- 


to avoid possible 
& Machine Co., 

completed its 
foundry and 
and medium weight 
general machine work. officers of the 
are as follows: 
ident; John J. Welsh, 
M. Elliott, 
Adam 

The 


Coatesville, 


company 
vice president; 
and 


Harry 
secretary 
Merget, 


treasurer, and 


general manager. 
& Machine Co., 
recently 
and the 
considerably increased. 
114 x 210 feet and 
facilities for finishing 
castings. The pattern shop is 40 x 60 feet. 
The Standard Pattern Works Co., Cleveland, 
with $10,000 
take the 
Birnbaum, under 
Pattern Works. 
cern are C. 
D:. J. 


eral manager, 


Coatesville Foundry 
has 


improvements 


Pa., completed ex 
tensive 
put 


foundry building is 


foundry out 


The 


con- 


has been 


tains machine shop 


capital, has been organized to 


over business conducted by C. 
the name of Standard 


The officers of the new 


the 
con- 
Birnbaum, president and 
Gutman, vice president 
and W. 
Considerable pattern shop machinery has been 
purchased. 

The plant of 
chine Co., 


treas- 
urer; and gen- 


Birnbaum, _ secretary. 


the 
located at 


& Ma- 
a few 


Fulton Foundry 
Kirkwood, 
miles east of Atlanta, has been purchased by 
Geo. Hurt, 
the name of 


Ga, 


under 
Ma- 


who will operate the 


Pratt 


same 
the Engineering & 
chine Co. 

The plant of the Tumney Copper & 
East 67th street, has 
by M. J. the 
ard Pattern Works, of that city. A new 
the Pattern & 
Co. has been organized to operate the plant. 

The Co., 


ton, a foundry to its 


3ronze 
been 
Stand- 


Co., Cleveland, O., 


purchased Hancox, of 
con- 
Industrial 


cern called Bronze 


Paxton Foundry & Machine Pax- 


r., 


which is 


added 
equipped for 


has plant 


the manufacture of 


iron, brass and 
The 
Pa, 


Thomas, 


aluminum castings. 
Co., 
by George W. 


Pennsylvania Foundry Johnstown, 


has been incorporated 


William B. Rodger and Joseph G. 
Thomas. 
The Car 


been organized to 


Wheel Co., 
engage in 


Empire Buffalo, 
manufacture 
castings. The 
Miliner, Wm. J 
Murphy, of Buffalo. 
the 
Foundry Co., Lynchburg, 


has 
the 
of car wheels and gray iron 
incorporators are Seward H. 
Edward H. 

A controlling 
Pipe & 
been 
that 
plant 


Donovan and 


interest in Glamorgan 
Va., 
men of 


the 


the ca 


has 


purchased by leading business 


place. During the past six years 


has been greatly extended and 


doubled. The 


contemplate extensive 


pacity practically new manage- 


ment does not 


the 


improve- 
near future 
Co., Seattle, Wash., has 
been incorporated with $6,000 capital by Clar- 
ence H. Reed, Clyde R. Dodds Doris R. 
Dodds. 

The Empire 


ments in 


The Star Foundry 
and 


Co., 
has been incorporated with 
Grant D. 
George D. Chapman. 

John Markley 
owners of 


Foundry Syracuse, N. Y., 
$40,000 capital by 
Van Ornam and 


Green, Thomas 


and associates of Chicago, 
Steel & 0: 
purchased from the re- 
Steel Ce. 
The was ap- 
and 


the Armor 
Mathews, Ind., 
the plant of the 


$60,000. 


Foundry 
have 
ceiver, Foundry 
Cincinnati, for 
$229,240.36, 


$299,356.30 


plant 
the total 
book 


were 


praised at liabili- 
The 
which amount to $23,119.84, 


p< 


ties were accounts, 


not included 


‘TRE FOUNDRY 


in the purchase. The plant will be placed in 
operation at an early date and another open- 
hearth be added. 
of the purchase price is to be secured by the 
$250,000 of 
of the Armor Steel & Foundry Co. in escrow 
with a Cincinnati 


furnace will The payment 


deposit of first mortgage bonds 
and one- 
half of all sales of the bonds is to be applied 


as rapidly as the 


trust company, 
are made, to 
payment of the obligation until it is met. 
W. B. Perry & Son, 29 
Utica, N. Y., have purchased 
314 Catherine 
idle for 


such sales 


Liberty. street, 
a foundry at 


has 


improvements 


street. anis plant been 


some time and are 


being made preparatory to early resumption. 
Wilmington, Del., 
incorporated with $10,000 capital 
Turner, Marshall A. Roddy and 


W. Dorsey Jr., all of Wilmington. 


The Superior Bronze Co., 


has been 
by Geo. Geo. 
Go., 


reorganized by 


The Herron Pump & Foundry Chatta- 


nooga, Tenn., has been the 
election of J. W. Conway as president; 
M. Guild, vice president; H. M. Lofton, 
and €.. D. 
The 
a working capital of $125,000. 

The Adrian Steel Casting Co., Adrian, Mich., 
steel 


Geo. 
gen- 


eral manager, Richmond, secretary 


and treasurer. reorganized company has 


manufacturer of crucible has 
the 
Kells Foundry & Machine Co., at Adrian, and 


the manufacture of 


castings, 


iron foundry business of the 


purchased 
1] 


will engage in gray iron 
castings. 
Passaic, N. J., 


will 


as well as crucible steel 
The Blume Mfg. Co., 
facturer of art metal 
plant to 397 Broad street, Newark, N. Ji. 
The Steel Co., Cincin- 
nati, incorporated $50,000 


ital, 


manu- 


ware, remove its 


Cincinnati Foundry 


recently with cap- 


will occupy the plant formerly operated 
Tones 


firm the L. | & Sons 
John L. Hopper, formerly connected 


under the name of 


Foundry. 


with a steel foundry in Minneapolis, will have 


charge of the affairs of this concern. 


The Star Foundry Co., 
is the 


Wash., 
that 


Inc., Seattle, 
name of the new 
Bros. & Dodds. 
& Mfg. 


with 


firm concern 


succeeds Reed 

The 
waukee, has been incorporated 
capital by Emil Seidel, F. A. 
Daniel W. 

The Atlas Co., Ind., has 
commenced operations in the building formerly 


the Ward 


Co., Mil- 
$20,000 
Drolshagen and 


Milwaukee Pattern 


Hoan, 


Foundry Marion, 


occupied by Fence Co. 
New Construction. 


The 
crece. & 


Charles 


120 x 200 


Co., 
foundry 


City, Iowa, will 
feet for the 
production of steel castings. furnace with 
in output of about 25 
tons per day will be installed, and this concern 
the 
foundry 


Hart-Parr 

steel 
One 
eight tons per heat or 


now in market for line of 


steel 


a complete 


equipment, including pneumatic 


chippers and rammers, cold saws and _ shapers, 
traveling cranes, sand mills, molding machines, 
etc. 

The F. W. Wyatt Mfg. Co., Salina, Kans., 
contemplates the erectior of a foundry 50x 200 
feet 
& Metal 
the 
within the next few months which 


than double its 


Co., 
erection of a 


The Tallman Brass Hamilton, 
Ont., 


foundry 


contemplates new 
will 
This 
babbitt 


more present capacity. 


concern manufactures brass castings, 
metal 
The 


Benton 


and solder. 
Malleable Foundry Co., 
Mich., is increasing its anneal- 


3enton Harbor 
Harbor, 
ng department by an extension, 60 x 80 feet, 
and is adding several ovens to increase the 
annealing capacity to about 15 tons daily. 

The Holm’s Mfg. Co., Sparta, Mich., 
incorporated 


plant 


recently 


with a capital of $100,000. will 


erect a for the manufacture of gasoline 


March, 1909 


engines, concrete machinery, etc. The plant 
will include a pattern shop, foundry and 
machine shop. The foundry will be 100 x 20 
feet and the pattern shop 50x50 feet. A ten 
ton cupola will be purchased, as well as moldin; 
machine, ladles, etc. Peter J. Holm is presiden 
and J. E. Reployle secretary and treasurer 
The equipment will be purchased by Dr. J. H 
Holm, 1861 Gladys Ave., Chicago. 

The Syracuse Die Molded Casting Co 
Syracuse, N. Y., has been incorporated wit 
$100,000 capital to engage in the manufactur 
of finished castings from alloys about equal 
strength to ordinary brass All 
the castings will be made which w 
will, to 
machinir 
is adapte 
including sm: 
gears, numbering machine parts, telegraph a: 
telephone instruments, electrical apparatus, et 
\ portion of a factory building at 303 W 
has been leased. The officers 
M. Gale, president and 
Stowell, vice president, and 
secretary. 

Co., Milwaukee, has beer 
$25,000 capital to engage 
steel castings 
The furnaces will be immediately installed in 
one of the foundry buildings rented from the 
Northwestern Malleable Iron Co., which is 
200 x 70 feet. The incorporators are: Fred 
L. Sivyer, vice president of the Northwestern 
Malleable Iron Co., William C. Frye and Don 
ald Fraser. 

The Weatherly 
Weatherly, Pa., 
foundry in addition to its 
plant. The 
feet, of steel 
concern is 


castings. 
in dies, 
in size and 
subsequent 
of producing castings 
variety of work, 


prevent any variation 
extent, 
This method 


to a 


large eliminate 


large 


lace street 
the copmany are: O. 
treasurer; O. E. 


L. H. Johnston, 
Steel 
incorporated with 
the 


The Sivyer 


manufacture of crucible 


& Machine C 


decided to erect a steel 


Foundry 
has 
present gray iron 
new will be 70 x 140 
and concrete construction. This 
now in the for the follow 
Two blowers, 
one 50-foot span electric 
tank, oil 
burners, ladle heating and annealing furnaces, 
etc. 
The 


Oklahoma 


building 


market 
ing equipment: 2-ton converters, 
15-ton, 


sand 


motors, etc.; 


traveling crane, grinder, oil 


Oklahoma Stove & Structural Iron Co., 
City, Okla, is having plans 
pared for a 70x200 feet, 
and warehouse, 60x100 feet, 
30x40 feet. This concern was recently 
$75,000 capital. The officers 
Wm. H. Mathias, 
vice president; 
and John H. 


pre- 
foundry, mounting 
shop and power 
plant, 
organized with 
are as follows: 


Wm. F. 
Meyers, 


president; 
3ush, David L. 
treasurer, Meyers, sec- 
retary. 

The Chester Gray 
Pa., 


gin the 


Iron Foundry Co., Ches- 
organized, shortly be- 


40x60 feet, 


ter, ‘recently will 


erection of a foundry, 
54x60 feet. 


Castings 


with a extension, 
Steel Co., West 


purchased additional 


wing 

The Gerlinger 
Allis, Wis., 
adjoining its plant for the erection of an addi- 
tion to its foundry, 40x30 feet. 

The 
Castle, 
Co., 


steel 


has property 


Triton Mills, N 
Steel Casting 
plant into 
The mai 
long 
7a t 
45x 


remodeling of the 
Del., by the 


which convert 


Deemer 
this 
progress. 
300 feet 
width of about 
the 
devoted to 
and 
and 


will 
foundry, is now in 


foundry building will be 


will have an average 
A wing parallel to 
feet, will be 
pattern shop 
39x87 feet 


the 


main building, 
bench 
storage 
the 
cupolas 


molding. 
building will 
furnace department 
which and converters will 
50x60 feet. S. S. Deer 
is president and general manager, and incl 
ing Mr. Deemer the board of 
prises Edward T. Price, Wilmington, D 
A. P. Witteman, W. G. Parsons and _ T. 
Austin of Philadelphia, and J. V. R. Hunt 


of Reading, Pa. 


erected, will be 


directors c 














